PHOTOSENSITIVE RESIN COMPOSITION 



FIEIiD OP THE INVENTION 

The present invention relates to a photosensitive resin 
composition containing a novel fluorine-based high molecular 
compound (hereinafter sometimes referred to as "a fluorine- 
containing polymer"} , in particular, to a photosensitive resin 
composition useful in a lithographic printing plate . The present 
invention further relates to a photosensitive resin composition 
which gives image- forming property of high contrast in a 
lithographic printing plate. 

the present invention relates to a positive type 
photosensitive resin composition which is suitable for use in 
manufacturing a lithographic printing plate, an IC circuit and 
a photomask, in particular, relates to a positive type 
photosensitive resin composition which gives image-forming 
property of high sensitivity and high contrast, is excellent in 
antihalation, safelight tolerance and development latitude. 
More specifically, the present invention relates to a positive 
type photosensitive resin composition which exhibits image- 
forming property of high contrast, excellent antihalation, 
safelight tolerance and wide development latitude, which is 
obtained by adding a specific compound to a positive type 
photosensitive resin composition highly sensitized by a 
conventionally well-known method without reducing the 



sensitivity. 

The present invention further relates to an linage- 
recording material usable as an offset printing master, in 
particular , relates to a positive type photosensitive resin 
composition for infrared laser for a so-called direct plate- 
making capable of directly plate-making from digital signals of, 
e.g., a computer. 

BACKGROUND OP THE INVENTION 
A lithographic printing plate comprising a substrate 
having coated thereon a photosensitive resin composition is 
generally subjected to exposure, then the exposed area or the 
unexposed area is removed by alkali development, thereby an image 
is obtained. In succeeding printing process, the image area 
comprising the remaining photosensitive resin composition works 
as an ink-receiving area and the substrate appeared after 
dissolution works' as a moisture-receiving area, thus a printed 
matter is obtained. At this time, for obtaining good printed 
matters, no matter whether it is a negative type lithographic 
printing plate or a positive type lithographic printing plate, 
it is preferred that the image area and the non-image area of the 
image obtained after exposure and development be discriminative 
as far as possible, i.e., high gradation (high contrast) , in view 
of image reproducibility and scratch resistance, and also high 
sensitivity is required. 



A photosensitive resin composition comprising an 0- 
quinonediazide compound, which is a representative positive type 
lithographic printing plate, has been industrially used as a very 
excellent positive type photosensitive, resin composition in the 
production of a lithographic printing plate and as a photoresist. 
Various methods have so far been suggested for increasing the 
sensitivity of o-quinonediazide-based positive type 
photosensitive resin composition, however, those exhibiting 
image-forming property of high contrast, satisfactory 
antihalation, safelight tolerance and development latitude 
without reducing the sensitivity have not yet been found. 

For example, when the amount of an o-quinonediazide 
compound is reduced, the sensitivity increases as a matter of 
course, but the gradation of the image becomes soft with -the 
increase of sensitivity, and antihalation, safelight tolerance 
and development latitude are deteriorated. Further, when an 
o-quinonediaside compound is used in combination with a binder 
having high alkali solubility, the sensitivity increases but the 
gradation of the image becomes soft with the increase of 
sensitivity, and antihalation, safelight tolerance and 
development latitude are deteriorated the same as above. 

On the other hand, chemical amplification series 
photosensitive substances having higher sensitivity than 
o-quinonadiazide compounds in which an alkali -soluble group is 
protected with an acid decomposable group are suggested in U.S. 
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Patent 4,491,628 and European Patent 249139 and widely used. 
However/ even with these compounds, photosensitive resin 
compositions having image-forming property of high contrast and 
satisfactory wide development latitude have not yet been 
obtained. 

Here, the terminology "image of soft gradation" means 
that the difference between the step numbers from which an image 
begins to remain and the step numbers at which a film perfectly 
remains is large when a printing plate is exposed through a step 
wedge and developed. Conversely, "image of high contrast" means 
the difference between the step numbers from which an image begins 
to remain and the step numbers at which a film perfectly remains 
is small. 

Halation is caused in consequence of a lith film being 
lifted due to the nitrogen gas generated as a result of the 
decomposition of quinonediazide and perfect contact exposure 
becoming impossible. In general, when clear sensitivity is the 
same, the higher the contrast of the image, the more easily is 
solved the halation. 

Safelight tolerance is a criterion showing the stability 
of the sensitivity of an image when a printing plate is exposed 
to a safelight such as a fluorescent lamp and the higher the 
contrast of the image, the higher is the safelight tolerance. 
This is concerning with the fact that quinonediaaside is partially 
decomposed by a safelight. This is because if the quinonediazide 



is a little decomposed by a weak safelight when an image is high 
contrast, the image is not eluted and becomes the same with the 
image. not exposed to a safelight. 

A step wedge is a strip film the density of which changes 
every step, e.g., by 0.15, which is used for obtaining the 
relationship between the exposure amount and the remaining film 
amount of the photosensitive layer after exposure and development. 
Clear sensitivity means the sensitivity when an image begins to 
be formed after exposure and development. 

Development latitude is a characteristic showing the 
degree of fluctuation of the sensitivity of an image after exposure 
and development when the concentration of a developing solution 
is changed and the smaller the fluctuation of the sensitivity, 
the better is the development latitude. 

On the other hand/ in a photopolymerization series 
printing plate containing a monomer having a double bond 
polymeri -cable with a photopolymerization initiator, which is a 
representative negative type lithographic printing plate, in 
particular, in a laser direct exposure type printing plate which 
is highly sensitive to a laser beam in a visible light region, 
when image exposure is carried out with an inner drum type laser 
plate setter comprising exposing a fixed printing plate with a 
mirror rotating at high speed, fog is liable to occur due to 
scattered light and reflected light as the gradation is 
constitutionally soft. If exposure is conducted with a high 



energy for increasing the press life, fog due to scattered light 
and reflected light is worsened more and more, therefore, it has 
not been possible to increase the exposure amount while increasing 
the press life. It is necessary to prevent fog due to scattered 
light and reflected light from generating even with high exposure 
amount for the purpose of increasing the press life . This problem 
can be solved by making the gradation high contrast. An image 
exposure by a laser beam is effected for the time of about I Usee 
order per dot but fog due to scattered light and reflected light 
is caused by exposing a photosensitive material to extremely weak 
light for several minutes of order, as a result the photosensitive 
layer is photo-set. 

Therefore, if the gradation of a photosensitive material 
is high contrast, the material is photo-set with difficulty by 
a weak light and removed by development, and does not result in 
fog. 

In a heat-sensitive type lithographic printing plate 
comprising imaging using an infrared laser beam, etc., as the 
discrimination of an image area and a non-image is low, i.e. , the 
gradation is low (soft) , there are problems such as the area of 
the plate touched with a bare hand causes a blank area of an image 
or the stability against scratches is poor. 

Techniques for increasing sensitivity by adding a 
photoinsensitive compound to a photosensitive composition 
containing an o-quinonediastide compound have been proposed but 
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these techniques respectively have some drawbacks, 

. For example, a technique of increasing sensitivity by 
adding a cyclic acid anhydride is disclosed in JP-A-52-80022 (the 
term " JP-A" as used herein means an "unexamined published Japanese 
patent application") . However, although the effect of 
increasing sensitivity is certainly observed according to this 
method/ if an acid anhydride is added in the amount of an extent 
to be able to obtain a sufficient sensitivity increase/ the image 
becomes soft and saf slight tolerance and development latitude 
extremely deteriorate . Further, for increasing sensitivity, the 
addition of a condensation product of hydroxybenzophenone and 
formaldehyde is disclosed in JE-A-55-73045. In this case also 
as the same with the above JP-A-52-80022 , the effect of increasing 
sensitivity is observed but if the addition amount is sueh-that 
a sufficient sensitivity increase can be obtained, the image 
becomes soft and safelight tolerance and development latitude 
deteriorate. 

Further, for preparing a lithographic printing plate from 
a photosensitive composition, a photosensitive composition must 
be coated on a support. A solution of a photosensitive 
composition dissolved or dispersed in an organic solvent 
(hereinafter referred to as "a coating solution") is coated on 
a support and dried . At this time , i ff a foam is present i n a coating 
solution, that part is empty of the photosensitive composition, 
and the obtained product becomes an of f -specification product. 
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Therefore, it is known that the higher the defoaming property/ 
the higher is the production suitability, which is the criterion 
of the liability to defoaming in a coating solution. However, 
when fluorine-containing polymers so far been used are added/ 
defoaming property is lowered. 

Here, "image is high contrast" means that the difference 
between the step numbers from which an image begins to remain and 
the step numbers at which a film perfectly remains is small when 
a printing plate is exposed through a step wedge and developed. 
Conversely, "imago is soft" means the difference is large. 

Further, techniques for increasing sensitivity by adding 
a photoinsensitive compound to a photosensitive composition 
containing an o-quinonediazide compound have been proposed but 
these techniques respectively have some drawbacks in the present 
state. 

For example, a technique of increasing sensitivity by 
adding a cyclic acid anhydride is disclosed in JP-A-52-80022 . 

However, although the effect of increasing sensitivity is 
certainly observed according to this method, if an acid anhydride 
is added in the amount to be able to obtain a conspicuous 
sensitivity increase, the image becomes soft. 

There are disclosed in JP-A-62-226143, JP-A-3-172849 and 
JP-A-8 -15858 fluorine-containing polymers having a fluoro 
aliphatic group and a polyoxyalkylene group as a surfactant. 

However, these polymers did not contribute toward obtaining the 
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photosensitive composition providing an image of high contrast 
and a coating solution having good defeating property. 

The advancement of a laser is remarkable in recent years, 
in particular, a high output and compact size solid state laser 
and semiconductor laser having an emission area in near infrared 
to infrared region are easily available. These lasers are very 
useful as exposure light sources for direct plate-making from 
digital data such as a computer. 

A material for a positive type lithographic printing 
plate for an infrared laser comprises as essential components a 
binder resin which is soluble in an aqueous alkali solution and 
an IR dye which absorbs a light and generates heat. The IR dye 
functions as a dissolution inhibitor to substantially lower the 
solubility of the binder resin by the interaction with the binder 
resin at a non-exposed area (an image area) , and the interaction 
of the IR dye with the binder resin is weakened by the heat 
generated at an exposed area (a non-image area) , and the binder 
resin is dissolved in an alkali developing solution, thereby a 
lithographic printing plate is formed. 

However, there is such a problem as a material for a 
positive type lithographic printing plate for an infrared laser 
is in an unstable condition befoare development, for example, if 
the surface condition slightly varies by, e.g. , mere touching of 
the surface during handling, the non-exposed area <the image area) 
is dissolved at development. 
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Such a problem originates in the fundamental difference 
in plate-making mechanism between a positive type lithographic 
printing plate material for an infrared laser and a positive type 
lithographic printing plate material by UV exposure. 

That is, a positive type lithographic printing plate 
material in which plate-making is performed by UV exposure 
comprises a binder resin soluble in an aqueous alkali solution, 
an onium salt and quinonediazide compounds as essential 
components, and these onium salt and quinonediazide compounds not 
only function as a dissolution inhibitor by the interaction with 
the binder resin at a non-exposed area (an image area) , but also 
are decomposed by light and generate an acid and function as a 
dissolution accelerator at an exposed area (a non-image area) . 

On the other hand, the IR dye in a material for a positive 
type lithographic printing plate for an infrared laser functions 
only as a dissolution inhibitor at a non-exposed area (an image 
area) and does not accelerate dissolution at an exposed area {a 
non- image area) . 

Accordingly, in a material for a positive type 
lithographic printing plate for an infrared laser, for making 
discrimination between the solubilities at a non-exposed area and 
at an exposed area, those having high solubility in an alkali 
developing solution cannot help being used as a binder resin. 
Therefore, the condition before development becomes unstable. 



Fluorine-containing polymers having a fluoro aliphatic 
group, a polyoxyallcylene group, and an acidic hydrogen atom as 
surfactants are ' disclosed in JP-A-8-15858 . However , 
antihalation and safelight tolerance could not be improved at all 
using the polymers" disclosed in JP-A-8-15858 as specific 
examples . 

The present invention aims at solving the above problems 
and providing a photosensitive resin composition showing 
image-forming property of high contrast without decreasing the 
sensitivity, in particular, providing a photosensitive resin 
composition exhibiting high contrast, satisfactory antihalation, 
safelight tolerance and wide development latitude. 

For solving these problems, several techniques of adding 
a surfactant have so far been proposed. For example, a technique 
of widening development latitude by the addition of an ampholytic 
surfactant and an organic boron-based surfactant to a highly 
sensitized positive type photosensitive composition is disclosed 
in JP-A-5 9-121044 . A technique of widening development latitude 
fay the addition of a nonionic surfactant to a highly sensitized 
positive type photosensitive composition is disclosed in JP- 
A- 62 -25 1740. Although both techniques showed the effect of 
improving development latitude to a certain degree, noticeable 
results could not be obtained. If the amount is sufficient to 
obtain the desired effect; the sensitivity is decreased. As for 
antihalation and safelight tolerance, improving effect could not 
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be obtained. In addition, fluorine-containing polymers having 
a fluoro aliphatic group, a polyoxyalkylene group or an anionic 
group as a surfactant are disclosed in JP-A-62-226143, JP-A- 
3-17284 9 and JP-A-8-15858 . An ti halation and safelight tolerance, 
however, could not" be improved at all using these polymers. 

SUMMARY OF THE TNVEWTTf^ 

Accordingly, the object of the present invention is to 
solve the problems in the prior art and to provide a positive type 
photosensitive composition showing high contrast image- forming 
property, and satisfying all of antihalation, saf alight tolerance 
and development latitude without decreasing the sensitivity. 

Furthermore, the present invention is to solve the 
above-described problems in the prior art by using a specific 
fluorine-containing polymer having a fluoro aliphatic group and 
to provide a photosensitive lithographic printing plate which can 
provide a high contrast image and the coating solution of whiah 
shows good defoaming property. 

Still further object of the present invention is to 
provide a positive type -photosensitive composition for an 
infrared laser for direct plate-making which is stable before 
development and excellent in handleability . 

As a result of eager studies, the present inventors have 
found that the above object of the present invention can be 
attained by adding a specific fluorine-containing polymer to a 
photosensitive resin composition. 
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That is, the present inventors have found that when the 
following copolymer is added to a photosensitive resin 
composition as the first fluorine-containing polymer, a positive 
type photosensitive resin composition showing image-forming 
property of high contrast, antihalation, safelight tolerance and 
wide development latitude can be obtained without decreasing the 
sensitivity. This method of the present invention is 
particularly effective for making a positive type photosensitive 
resin composition highly sensitized by conventionally known 
/ methods ^high contrast! A soft image can be made high contrast, 
and halation, safelight tolerance and development latitude can 
be improved by the addition of the fluorine-containing polymer 
according to the present invention* 

Further, it has been found that the gradation of a negative 
type lithographic printing plate becomes high contrast by the 
addition of the fluorine-containing polymer according to the 
present invention, in particular, in a laser-sensitive 
photopolymeriaation series printing plate, a printing plate which 
-~ is highly sensitive to a- laser beam, in which halation due to 
scattered light and reflected light has been improved, and having 
high press life can be obtained. In a heat-sensitive type 
lithographic printing plate, a printing plate having high 
di scrimination and high image strength , i . e . , the area of the plate 
touched with a bare hand does not cause a blank area of an image, 
and the stability against scratches has been improved can be 
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obtained. 



The first fluorine-containing polymer contained in the 
photosensitive resin composition according to the present 
invention is a polymer (a High molecular compound) having at least 
a) a f luoro aliphatic group/ and b) a group represented by formula 
-L-P (wherein L represents a divalent organic group connected to 
the skeleton of the high molecular compound, and P represents an 
aromatic group having a carboxyl group at the ortho-position) . 

It is thought that due to the fluorine-containing polymer 
having an aromatic group having a carboxyl group at the 
ortho-position, the interaction of the fluorine-containing 
polymer with the binder becomes strong, as a result/ further high 
contrast is accelerated at development. 

As a result of eager investigation by the present 
inventors, it has been further found that the above object can 
be achieved by adding the second fluorine-containing polymer to 
a positive type photosensitive composition. That is, a positive 
type photosensitive composition showing image- forming property 
of high contrast, antihalation, safelight tolerance and wide 
development latitude can be obtained without decreasing the 
sensitivity by adding, as a fluorine-containing polymer, a 
copolymer having (1) a constituting component having a fluorine 
atom, (2) a constituting component having an acidic hydrogen atom, 
and (3) a constituting component showing lipophilic property to 
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a photosensitive composition. This method of the present 
invention is particularly effective for making a positive type 
photosensitive composition highly sensitized by conventionally 
known methods ; high contrast. A soft image can be made high 
contrast, and halation, safelight tolerance and development 
latitude can be improved by the addition of the fluorine- 
containing polymer according to the present invention. 

Accordingly, the object of the present invention can be 
attained by the following positive type photosensitive 
composition. 

(1) A photosensitive resin composition containing a high 
molecular compound <the second fluorine-containing polymer) 
having at least the constituting components represented by the 
following formulae (1} , (2) and (3) as copolymer components 7 and 
o-quinonediaside compound: 

CH 2 =CAb[COO-Rb'-Rf J (1) 
wherein Ab represents a hydrogen atom or a methyl group; Rb' 
represents a single bond; -(CHt)^-, - <CH 8 ) jab NRb"SO a -, or 
- (CH 2 ) Bb NRb» , C0-; mb represents an integer of from 1 to 4; Rb" 
represents a hydrogen atom or an alkyl group; Kf represents C a F Ja+1 ; 
and n represents an integer of 3 or more; 

CH a -CAb ( CO-Wb-Rit-SOjNH-R^ ] (2 ) 

wherein Ab represents a hydrogen atom or a methyl group; Wb 
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represents an oxygen atom or -NR*,- ; R» represents a hydrogen atom, 
an alkyl group, or an aryl group; Ru» represents an alkylene group 
or an arylene group, each of which may have a substituent; and 
R» represents a hydrogen atom, an alkyl group, or an aryl group; 

CH a =CAb[C0-Wb-Ra,3 (3) 
wherein Ab represents a hydrogen atom or a methyl group; Wb 
represents an oxygen atom or -NRjt- ; Rjb represents a hydrogen atom, 
an alkyl group, or an aryl group; and R& represents an aliphatic 
group having 9 or more carbon atoms, or an aromatic group 
substituted with an aliphatic group having 2 or more carbon atoms . 

Furthermore, the present inventors have found that the 
above object of the present invention can be attained by adding 
the third fluorine-containing polymer having a f luoro aliphatic 
group to a photosensitive composition. 

That is, the present invention has been attained by the 
following : 

(1) A photosensitive lithographic printing plate 
comprising a support having coated thereon a photosensitive layer 
containing the following components (a) , <b) and (c) , 

(a) an o-naphthoquinonediazide compound, 

(b) a resin soluble in an alkaline aqueous solution, and 
(e) a polymer (the third fluorine-containing polymer) 

having a (meth) aerylate monomer having two or three 
perfluoroalkyl groups having from 3 to 20 carbon atoms iri the 
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molecule as a polymer component. 

(2) The photosensitive lithographic printing plate as 
described in the above item (1) , wherein the polymer as in the 
above item (1) is a copolymer of the above polymer component, i .e. f 
a (meth) acrylate monomer having two or three perfluoroalkyl 
groups having from 3 to 20 carbon atoms in the molecule, and a 
(meth) acrylate monomer having an OH group. 

In the present invention, "a (meth) acrylate monomer 
having two or three perfluoroalkyl groups having from 3 to 20 
carbon atoms in the molecule (sometimes referred to as a 
fluorine-containing monomer) " is not particularly restricted as 
long as it is a monomer comprising two or three perfluoroalkyl 
groups having from 3 to 20 carbon atoms connected to an acryloyl 
group or a methacryloyl group by a trivalent or tetravalent 
connecting groups. If the monomer has only one perfluoroalkyl 
group or the perfluoroalkyl groups have less than three carbon 
atoms, it is difficult to obtain the effect of the present 
invention . 

The present inventors have found as a result of earnest 
studies that by adding the fourth fluorine-containing polymer to 
a positive type photosensitive composition for an infrared laser, 
a positive type lithographic printing plate material prepared 
from the photosensitive composition is stable before development. 

That is, the present invention is a positive type 
photosensitive composition for an infrared laser which comprises 
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the following (a), (b> and (e) : 

. (a) a substance which absorbs a light and generates heat, 

(b) an alkaline aqueous solution-soluble resin having a 
phenolic hydroxy 1 group, and 

(c) a fluorine-containing polymer containing at least the 
following (1) , (2) and (3) as a copolymer component: 

(1) an addition polymerizable fluorine-containing 
monomer having, at the side chain, a fluoro aliphatic group, 

(2) a monomer represented by the following formula <1) , 
<2), (3) or (4): 

CHj-CAd 1 [CO-Wd-R 2 *] 
CHa-CAd 1 [0-CO-R M ] 
CHj-CAd 1 [Ud] 

FT 

Wd 

wherein Ad 1 represents a hydrogen atom, a halogen atom, or an alJcyl 
group; Wd represents an oxygen atom or -NR 1 *-; R 1 * represents a 
hydrogen atom, an aikyl group, or an aryl group; R M represents 
an alJcyl group which may have a substituent, or an aryl group which 
may have a substituent; R 3 * represents an alkyl group or an aryl 
group; Ud represents a oyano group, an aryl group, an alkoxyl group, 



(1) 
<2> 
<3) 

<4) 
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an aryloxy group, an aeyloxymethyl group, a nitrogen-containing 
heterocyclic group, or -CH 2 OCOR M (wherein R 3d h»s the same meaning 
as above) ; and 

(3) an addition polymerizable monomer having an acidic 
hydrogen atom and ah acidic group, the acidic hydrogen atom being 
bonded to a nitrogen atom of the acidic group. 

Further/ when an alkaline aqueous solution-soluble resin 
having a phenolic hydroxy 1 group, as a binder resin, is used in 
combination with a copolymer containing at least one of the 
following (4>, (5) and (6) in an amount of 10 mol% or more as a 
copolymer component, the addition effect of the above 
fluorine-containing polymer is conspicuous, 

(4) a monomer having a sulfonamide group in which at least 
one hydrogen atom is bonded on the nitrogen atom in one molecule, 

(5) a monomer having an active imino group represented 
by the following formula in one molecule: 

0 

I 

-C— N — S- 

II I 9 

OHO 

<6) acryl amide, me th aery 1 amide, acrylic ester, 
methacrylic ester, or hydroxys tyrene each having a phenolic 
hydroxyl group. 

The reason why the positive type lithographic printing 
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plate material prepared from the photosensitive composition 
becomes stable before development by the addition of the 
above-described fluorine-containing polymer is not clearly known, 
but from the fact that the static friction coefficient of the 
surface of the obtained positive type lithographic printing plate 
material is reduced due to the addition as compared with the case 
of not being added/ it is presumably because the fluorine- 
containing polymer coated on a support and dried comes up to the 
surface of the positive type lithographic printing plate material 
obtained and forms a film and this film functions as a protective 
film. 

According to the present invention, a positive type 
photosensitive composition for an infrared laser for direct 
plate -making which is stable before development and excellent in 
nandleability can be obtained. 

DETAILED DESCRIPTION OF THE IMVENTTOH 

The first fluorine-containing polymer according to the 

present invention is described in detail below. 

The first fluorine-containing polymer for use in the 
present invention may be any polymer so long as the polymer has 
groups a) and b) . specific examples which can be used include 
an acrylic resin, a methacrylic resin, a styryl resin, a polyester 
resin, a polyurethane resin, a polycarbonate resin, a polyamide 
resin, and a polyacetal resin. Of these, an acrylic resin, a 
methacrylic resin, a styryl resin, a polyester rBsin, and a 
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polyurethane resin are preferably used, and an acrylic resin, a 
methacrylic resin, and a polyurethane resin are particularly 
preferably used. 

Among an acrylic resin/ a methacrylic resin, and a 
polyurethane resin - , an acrylic resin and a methacrylic resin are 
particularly useful in view of synthesizing suitability. An 
acrylic resin and a methacrylic resin are described in detail 
below. 

When the first fluorine-containing polymer for use in the 
present invention is a (meth) acrylic resin, the polymer comprises 
the following constituting unit as a copolymer component: 

a) an addition polymerizable monomer having a fluoro aliphatic 
group 

b) an addition polymerizable monomer having a carboxylxc -acid 
group represented by the following formula (la) or (2a) : 



group; Xa represents an oxygen atom, NH or N-Ra. (wherein Rs» 
represents an alkyl group) ; Ri>, R s- , Rj» and R, a each represents 
a hydrogen atom, a halogen atom, an alkyl group, a substituted 
alkyl group, an aryl group, a substituted aryl group, -C--R« B , 




-3t 



wherein Aa represents a hydrogen atom, a halogen atom, or an alkyl 
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-OCO-R7*/ -NHCO-R,*, -NHCONH-R,., -OCOHH-Ri<,«, -COO-R Ul/ -CONH-R««, 
-CO-R i3 ., -COK{Ri ta ) (Ru.) , -CM/ or -CHO group, or two of Ri«, Ra., 
Rsa and R 4 » may be bonded to form a ring; and Ra», R 7 », R,,, R»», R l0a , 
Rii», Ria», Riaa/ Ri««/ and Ris> each represents an alkyl group, a 
substituted alkyl group, an aryl group, or a substituted aryl 
group; provided that at least one of Ri a , Ra,, R 3 , and R te preferably 
represents a group other than a hydrogen atom; 



wherein Aa represents a hydrogen atom, a halogen atom, or an alkyl 
group; Xa represents an oxygen atom, NH or N-Rs» (wherein -Rs, 



a hydrogen atom, a halogen atom, an alkyl group, a substituted 
alkyl group, an aryl group, a substituted aryl group, -0-R$ a , 
-OCO-R,., -NHCO-R,,, -NHCONH-R9,, -OCONH-R l0tl , -COO-R n «, -CONH-R x », 
-co-R 1Jta , -coN<R 14a ) {Ris B )r^CN, or -CSO group, or two of Rj,, R ta , 
R 8 » and R*» may be bonded to form a ring; R«, R 7a , R, a , R, m , R 10 «, 
R«*/ R«», Rx3«, Riw, and Ris* each represents an alkyl group, a 
substituted alkyl group, an aryl group, or a substituted aryl 
group; provided that at least one of R ia , Ra», R» and R 4 » preferably 
represents a group other than a hydrogen atom; and L lm represents 
a divalent organic group. 




Aa 



represents an alkyl group) ; R x „ R z «, Rs, and R*. each represents 
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In the first place/ an addition polymerizable monomer 
having a fluoro aliphatic group, which is copolymer component a) 
of the first fluorine-containing polymer of the present invention, 
is described in detail below. 

A fluoro aliphatic group is in general a monovalent or 
divalent aliphatic group in which the hydrogen atom on the carbon 
atom is fluorinated and generally saturated, which includes 
straight chain, branched or cyclic group. For sufficiently 
exhibiting the effect of the present invention, the fluoro 
aliphatic group has from 3 to 20, preferably from € to 12, carbon 
atoms, and contains fluorine atoms, which are bonded to carbon 
atoms, in an amount of 40 wt% or more, preferably 50 wt% or more. 
A preferred fluoro aliphatic group is substantially completely, 
or sufficiently fluorinated perfluoro aliphatic group such as 
C n F 2a *i- (n is an integer of 1 or more, preferably 3 or more) 
(hereinafter sometimes abbreviated to an Rf group) . 

As the addition polymerizable monomer part in an addition 
polymerizable monomer having a fluoro aliphatic group, which ia 
component a) , vinyl monomers having a radical polymerizable 
unsaturated group are used. Preferred examples of such vinyl 
monomers areacrylate, methacrylate, acrylamide, me thacryl amide, 
styrene series and vinyl series. 

As specific examples of fluoro aliphatic group-bonded 
acrylate and methacrylate, e.g., a compound represented by 
Rf -R ' -OOC-C (R" ) s=CH a (wherein R« represents a single bond, 
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alfcylene, sulfonamidoalfcylene, or carbonamidoalkylene, R" 
represents a hydrogen atom, a methyl group, a halogen atom, or 
a perfluoro aliphatic group) can be exemplified. 

As specific examples thereof, those disclosed in U.S. 
Patents 2,803,615 /2,642,416 , 2,826,564 , 3,102,103 , 3,282,905, 
3,304,278, JP-A-6-256289, JP-A-62-1116, JP-A-62-48772, JP-A- 
63-77574, JP-A-62-36657 , Nlhon Kagaltu Kai-Shl r No. 10 (1985) , pp. 
1884-1888 can be exemplified. 

Fluoro aliphatic group-bonded macromers described in 
Reports Res. Lab. Asahi Glass Co. , Ltd. , Vol. 34 (1984) , pp. 27-34 
can preferably be used other than the above-described fluoro 
aliphatic group-bonded monomers. 

As fluoro aliphatic group-bonded monomers, a mixture of 
different lengths of perfluoroalkyl groups as represented by the 
following formula can be used: 

CH 2 ~CH- C— OCHgCHjCCFz)^ 

0 n«6,8,10,12 

The content of fluoro aliphatic group-containing vinyl 
monomers for use in the fluorine-containing polymer of the present 
invention is from 3 to 70 wt%, preferably from 7 to 60 wt%, based 
on the weight Of the fluorine-containing polymer. 

Subsequently, copolymer component b) of the first 
fluorine-containing polymer of the present invention is described 
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in detail below. 

In the first place, an addition polymerizable monomer 
having a carboxylic acid group represented by the following 
formula (la) is described below. 



wherein Aa represents a hydrogen atom, a halogen atom, or an alkyl 
group; Xa represents an oxygen atom, NH or N-Ra, (wherein Re* 
represents an alkyl group) ; R M/ R», R 3 * and R,» each represents 
a hydrogen atom, a halogen' atom, an alkyl group, a substituted 
alkyl group, an aryl group, a substituted aryl group, -0-»Rs>, 
-OCO-R 7 », -NHCO-Rs,, -NHCONH-R,,, -OCONH-Rio», ~COO~R Ua , -CONH-R 12 „ 
«CO-Rrs,, -CON(R 4<- ) (R&f.) , -CN, or -CHO group, or two of R la , Ra», 
Ra« and R<» may be bonded to form a ring; and R^, R 7> , Rg., R,», R 10 „ 
Ru», Ri4», Ri3«, Ri««, and Rie, each represents an alkyl group, a 
substituted alkyl group-,-" an aryl group, or a substituted aryl 
group; provided that at least one of R Ja , Ra a , Rj. and R 4 « preferably 
represents a group other than a hydrogen atom. 



atom, or an alkyl group. Preferred halogen atoms are a chlorine 
atom and a bromine atom. An alkyl group having from l to 6, 
preferably from 1 to 4, carbon atoms can be used. 




COjH R h 



In formula (la) , Aa represents a hydrogen atom/ a halogen 
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In formula (la) , Ru, R*», and R«* each represents a 
hydrogen atom, a halogen atom, an alkyl group, a substituted alley 1 
group, an aryl group, a substituted aryl group, -O-R,., -OCO-R 7 *, 
-NHCO-R,*, -NHCONH-R,., -OCONH-R t0 «, -COO-Rn*, -CONH-Ri 2 «, -CO-R i3m , 
-COK<Ri« a ) (Ris>> , -CN, or -CHO group. Preferred halogen atoms are 
a fluorine atom, a chlorine atom and a bromine atom. As the alkyl 
group, an alkyl group having from 1 to 20, preferably from 1 to 
8 carbon atoms, is used. , As the aryl group, an aryl group. having 
from 6 to 20, preferably from 6 to 10, carbon atoms, e.g., phenyl 
or naphthyl, is used. Examples of the substituants of the 
substituted alkyl group and the substituted aryl group include 
an aryl group, an alkoxyl group having from 1 to 10 carbon atoms, 
a halogen atom, an alkoxycarbonyl group, an acyloxy group, a formyl 
group, and an ether group. As the substituent of the substituted 
aryl group, an alkyl group having from 1 to 10 carbon atoms can 
be used other than described above. 

Two of Ri», Ra», Rsa and may be bonded to form a ring. 
As the ring formed by two of Ri», R s », Rg. and R< a , a 5- to 7 -member ed 
ring is preferred;, e.g. / an aliphatic ring having from 4 to 14 
carbon atoms, such as cyclopentane, cyclohexane, benzene, and 
naphthalene, an aryl ring, and a heterocyclic ring having from 
1 to 4 hetaro atoms such as pyridyl f f uryl , pyrrole and indole 
can be exemplified. 

Rs* represents an alkyl group having from 1 to 6, 
preferably from 1 to 4, carbon atoms. 
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R«» to Rism each represents an alkyl group, a substituted 
alkyl group, an aryl group, or a substituted aryl group. As the 
alJcyl group, an alkyl group having from 1 to 20, preferably from 
1 to 8, carbon atoms, is used. As the aryl group, an aryl group 
having from 6 to 20", preferably from 6 to 10, carbon atoms, e.g. , 
phenyl or naphthyl, is used. Examples of the substituents of the 
substituted alkyl group and the substituted aryl group include 
an aryl group having from 6 to 10 carbon atoms, an alkoxyl group 
having from 1 to 10 carbon atoms, a halogen atom, an alkoseycarbonyl 
group having from 2 to 10 carbon atoms, an acyloxy group having 
from 1 to 10 carbon atoms, and a formyl group. As the subs tit uent 
of the substituted aryl group, an alkyl group having from 1 to 
10 carbon atoms can be used other than described above. 

In formula (la) , Aa preferably represents a hydrogen-atom 
or a methyl group; Xa preferably represents NH, R x » to R<» each 
preferably represents a halogen atom, an alkyl group having from 
1 to 8 carbon atoms; an alkyl group substituted with a halogen 
atom, an aryl group or an alkoxyl group (totally having from 1 
to IS carbon atoms) ; an— 0~R«* group, an -OCO-Rj a group, or an 
-OCONH-Rio* group (wherein Re., R 7 », and R«, each independently 
represents an alkyl group having from 1 to 8 carbon atoms; an aryl 
group; a substituted alkyl group substituted with a halogen atom, 
an aryl group or an alkoxyl group (totally having from 1 to 15 
carbon atoms) ; or a substituted aryl group substituted with a 
halogen atom, an alkyl group or an alkoxyl group (totally having 
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from 6 to 15 carbon atoms) . It is also preferred that two of R U/ 
R2»/ Ra« and R 4 * are bonded to form a ring. Preferred examples of 
such rings include, as the condensed form with the aryl group to 
which a carboxyl group is bonded, naphthalene, tetralin, indene, 
indanone, tetralone, benzofuran and indole. 

Specific examples of the polymer units represented by 
formula (la) are shown below, but the present invention is not 
restricted to these examples. 
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An addition polymerizable monomer having a carboxylic 
acid group represented by the following formula (2a) is described 
in detail below. 




<2a) 



wherein Aa represents a hydrogen atom, a halogen atom, or an alkyl 
group; Xa represents an oxygen atom, NH or N-R*. (wherein K*. 
represents an alkyl group) ; R 1SL , Ra», Rm and R«». each represents 
a hydrogen atom, a halogen atom, an alkyl group, a substituted 
alkyl group, an aryl group, a substituted aryl group, -0-R,,, 

-OCO-R7., -NHCO-R,,, -NHCONH-Rta, -OCONH-R 10 » , -COO-R«., -CONH-Riss., 
-C0-Ri3», -CON{R«a) (R«») , -CN, or -CHO group, or two of R lm/ R 4m , 
R ta and R* m may be bonded to form a ring; R,,, R 7 », Ra«, R»«, Rio», 
R11*/ Ri2«, Rim/ Ri«, and R 1S « each represents an alkyl group, a 
substituted alkyl group, an aryl a;roup, or a substituted aryl 
group; provided that at least one of Ri», R lm/ R 9a and R^ preferably 
represents a group other than a hydrogen atom; and L x » represents 
a divalent organic group. 

In formula (2a) , Aa represents a hydrogen atom, a halogen 
atom, or an alkyl group. Preferred halogen atoms are a bromine 
atom and a chlorine atom. An alkyl group having from 1 to 6, 
preferably from 1 to 4 , carbon atoms can be used . 
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In formula (2a) , Ri„ ft*,, Ra. and R«* each represents a 
hydrogen atom, a halogen atom, an alkyl group, a substituted alky! 
group, an aryl group, a substituted aryl group, -0-R«* , -OCO-R 7m , 
-NHCO-Ra*, -NHCONH-Rb,, -OCOMK-R 10 a, -C00-R 1U , -CONH-Ru*, -CO-Rua, 
-CON{Ri 4a ) (Rib.) , -Cl3, or -CHO group. Preferred halogen atoms are 
a fluorine atom, a chlorine atom and a bromine atom. As the alkyl 
group, an alkyl group having from 1 to 20, preferably from 1 to 
8, carbon atoms is used. As the aryl group, an aryl group having 
from 6 to 20, preferably from 6 to 10, carbon atoms, e.g. , phenyl 
or naphthyl, is used. Examples of the substituents of the 
substituted alkyl group and the substituted aryl group include 
an aryl group having from 6 to 10 carbon atoms, an alkoxyl group 
having from 1 to 10 carbon atoms , a halogen atom, an alkoxycarbonyl 
group having from 2 to 11 carbon atoms, an acyloxy group having 
from 2 to 11 carbon atoms, and a formyl group. As the substituent 
of the substituted aryl group, an alkyl group having from 1 to 
10 carbon atoms can be used other than described above. 

Two of R a ., Ri- and R,» may bo bonded to Form si ring. 

As examples of such rings, an aliphatic ring having from 4 to 
14 carbon atoms, such as cyclohexyl, phenyl and naphthyl, an aryl 
ring, and a heterocyclic ring having from 1 to 4 hetero atoms such 
as pyridyl, furyl, 'pyrrole and indole can be exemplified. 

Rs. represents an alkyl group having from 1 to 6, 
preferably from 1 to 4, carbon atoms. 

Re, to R lfi » each represents an alkyl group, a substituted 
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alkyl group, an aryl group, or a substituted aryl group. As the 
alkyl group, an alkyl group having from 1 to 20, preferably from 
1 to 8, carbon atoms, is used. As the aryl group, an aryl group 
having from 6 to 20, preferably from 6 to 10, carbon atoms, e.g. , 
phenyl or naphthyl ,~ is used. Examples of the substituents of the 
substituted alkyl group and the substituted aryl group include 
an aryl group having from 6 to 10 carbon atoms, an alkoxyl group 
having from 1 to 10 carbon atoms , a halogen atom, an alkoxycarbonyl 
group having from 2 to 11 carbon atoms, an acyloxy group having 
from 2 to 11 carbon atoms, and a formyl group. As the substltuent 
of the substituted aryl group, an alkyl group having from 1 to 
10 carbon atoms can be used other than described above. 

In formula (2a) , I*. represents a divalent organic group. 
Examples of useful divalent organic group represented by- L u 
include an alkylene group having from 1 to 20 carbon atoms (e.g. , 
methylene, ethylene) , an arylene group having from 6 to 20 carbon 
atoms (e.g., phenylene, naphthyl ene) , and an alkenylene group 
having from 2 to 10 carbon atoms (e.g., vinylidene) , and these 
alkylane, arylene, and alkenylene groups may further be 
substituted. Examples of preferred substituents include a 
halogen atom (e.g., chlorine, bromine), and a cyano group. 

Two or more groups of these alkylene, arylene, and 
alkenylene groups, each of which may have a substituent, can be 
combined and forin a divalent organic group as defined in L u . 

Further, at either terminal , both terminals, between both 
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terminals/ or either terminal and between both terminals or both 
terminals and between both terminals , of the organic group defined 
in Li», an ester group (-C0O-) , an amido group (-CONH-) , a carbamate 
group (-MHCOj-) , a urea group (-NHCONH-) , an ether group (-0-) , 
an imino group (-NH-) , a thioether group (-S-) , or a aulfonamido 
group (-SO a NH-) may be contained or may intervene. 

Particularly preferred Li» is a divalent organic group 
represented by the following formula (3), 

■^Lii,fs<-4L 1Ia ^ Br -fLi3.-^Hs-Li4ir (3) 
wherein L Wl| represents -COO- or -CONH-; Ln a represents 
-<CH a )i»-0- (la represents an integer of from 2 to 15), or 
- (CH 2 ) M - (ma represents an integer of from 2 to IS) ; L13, represents 
-CO- or =C0- (CH e ) „»-C0O- (na represents an integer of from -2 to 
IS) ; Li^ represents an arylene group having from 6 to 10 carbon 
atoms, -(CHj),,.- (pa represents an integer of from 2 to 15), or 
NH; aa represents an integer of 0 or 1; ba represents an integer 
of 0, 1 or 2; and ca represents an integer of 0 or 1. - 

In formula (2a) , Aa preferably represents-a hydrogen atom 
or a methyl group/ Xa preferably represents NH; Ri« to R 4 * each 
preferably represents a hydrogen atom, a halogen atom, an alkyl 
group, an alkyl group having from 1 to 8 carbon atoms; an alkyl 
group substituted with a halogen atom, an aryl group or an alkoxyl 
group (totally having from 1 to 15 carbon atoms) ; an -0-R g » group, 
an -OCO-R,* group, or an -OCONH-R lCll group (wherein R»„, R 7 „ and 
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Rio* each represents an alky 1 group having from 1 to 8 carbon atoms; 
an aryl group; a substituted alky 1 group substituted with a halogen 
atom, an aryl group or an alkoxyl group (totall having from 1 to 
15 carbon atoms) ; or a substituted aryl group substituted with 
a halogen atom, an alkyl group or an alkoxyl group (totally having 
from 6 to 15 carbon atoms) . It is also preferred that two of R*«, 
R«», Rsk and Ru are bonded to form a ring. Preferred examples of 
such rings include, as the condensed form with the aryl group to 
which a carboxyl group is bonded, naphthalene, totralin, indene, 
indanone, tetraione, benzofuran and indole. 

Specific examples of the polymer units represented by 
formula (2a) are shown below, but the present invention is not 
restricted to these examples. 
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The content of the monomers represented by formula (la) 
. or (2a) having a carboxylic acid group at the side chain for use 
in the first fluorine-containing polymer of the present invention 
is from 5 to 80 wt%, preferably from 20 to 50 wt%, based on the 
weight of the first fluorine-containing polymer. 

The first fluorine-containing polymer of the present 
invention can be manufactured by conventionally well-known 
methods. For example, the fluorine-containing polymer can be 
produced by adding a widely used radical polymerization initiator 
to (meth) acrylate (component a) ) having a fluoro aliphatic group 
and (meth) acrylate (component b) ) represented by formula (la) or 
(2a) in an organic solvent and bringing about thermal 
polymerization, alternatively, in some cases, by adding other 
addition polymerizable unsaturated compounds and in the same 
manner as above. 

For achieving the object of the present invention, it is 
essential that the fluorine-containing polymer comprises 
components a) and b) , but more preferably (meth) acrylate or 
(meth) acrylamide having -an aliphatic group or an- aromatic group 
can be contained as other addition polymerizable unsaturated 
compound . 

Preferred examples of such (meth) acrylate or {meth) - 
acrylamide having an aliphatic group or an aromatic group include 
(meth) acrylate or (meth) acrylamide having an aliphatic group or 
an aromatic group, which have 4 or more carbon atoms. 
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An aliphatic group having 4 or more carbon atoms includes 
a monovalent or divalent aliphatic group. An aliphatic group 
having 4 or more carbon atoms also includes straight chain/ 
branched or cyclic aliphatic group. For these aliphatic groups 
to exhibit the effect of the present invention effectually/ they 
have from 6 to 30, preferably from 8 to 25, carbon atoms. 
Specifically/ an n-hexyl group, a cyclohexyl group, an n-octyl 
group, a nonyl group, a decyl group, a undecyl group, a dodecyl 
group, a tridecyl group, a tetradecyl group, and an eetadecyl group 
can be exemplified. 

As such aromatic groups, those having from 6 to 30, 
preferably from 6 to 20, carbon atoms are preferably used. An 
aromatic group substituted with an aliphatic group having 1 or 
more carbon atoms is preferably used. As aliphatic groups having 
1 or more carbon atoms for use as the substituent, straight chain, 
branched or cyclic aliphatic groups having preferably from 1 to 
20, more preferably from 4 to 18, carbon atoms, e.g., n-butyl, 
t-butyl, cyclohexyl, and 2-ethyhexyl are preferably used. 

Such aliphatic and aromatic groups may have substituents, 
e.g., a halogen atom, an acyl group, an acyloxy group, an acylamino 
group, an alkoasycarbonyl group, a cyano group, and an aromatic 
group can be exemplified as examples of substituents. 

Specific examples of acrylate, methacrylate , acrylamide, 
and methaerylamide having aliphatic group and/or an aromatic 
group having 4 or more carbon atoms include the following monomers : 
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For example, n-butyl acrylate, isobutyl acrylate, 
t-butyl acrylate, pentyl acrylate, octyl aerylate, nonyl aerylate, 
decyl acrylate, lauryl acrylate, stearyl acrylate, behenyl 
acrylate, benzyl acrylate, methylbenzyl acrylate, dimethylbenzyl 
aerylate, ehlorobenzyl acrylate, bromobenzyl acrylate, 
ethylbenzyl acrylate, n-propylbenzyl acrylate, isopropyl benzyl 
aerylate, n-butylbenzyl acrylate, isobutylbenzyl acrylate, 
tert-butylbenzyl acrylate, phenyl acrylate, naphthyl acrylate, 
tolyl acrylate, xylyl acrylate, chlorophenyl acrylate, 
bromophenyl acrylate, ethylphenyl acrylate, n-propylphenyl 
acrylate, isopropylphenyl acrylate, n-butylphenyl aerylate, 
isobutyl phenyl aerylate, and tert-butylphenyl acrylate. 
Preferred of these are lauryl acrylate, stearyl acrylate, behenyl 
acrylate, tert-butylbenzyl acrylate, t-butyl acrylate, and 
ter t-bu tylphenyl acryl a ta . 

Further, methacrylic esters can be cited, e.g. , n-butyl 
methacrylate, isobutyl methacrylate, tert-butyl methacrylate, 
pentyl methacrylate, octyl methacrylate, nonyl methacrylate, 
decyl methacrylate', lauryl methacrylate, stearyl methacrylate, 
behenyl methacrylate, benzyl methacrylate, methylbenzyl 
methacrylate, dimethylbenzyl methacrylate, ehlorobenzyl 
methacrylate, bromobenzyl methacrylate, ethylbenzyl 
methacrylate, n-propylbenzyl methacrylate, isopropylbenzyl 
methacrylate, n-butylbenzyl methacrylate, isobutyl benzyl 
methacrylate, tert-butylbenzyl methacrylate, phenyl 
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methacrylate, naphthyl methacrylate, tolyl methacrylate, xylyl 
methacrylate, chlorophenyl methacrylate, bromophenyl 
methacrylate, ethylphenyl methacrylate, n-propylphenyl 
methacrylate, iaopropylphenyl methacrylate, n-butylphenyl 
mothacrylate, isobiitylphenyl methacrylate, and tert-butylphenyl 
methacrylate. Preferred of these are lauryl methacrylate/ 
stearyl methacrylate, behenyl methacrylate, tert-butyl 
methacrylate, tert-butylbenzyl methacrylate/ and tert- 
butylphenyl methacrylate. 

Further, the following aery 1 amides and me thacryl amides 
can also be exemplified: N-n©nylacrylamide, N-decylacryl amide, 
N-laurylacrylamide, N-stearylacrylamide, N-nonylmethacrylamide, 
N-deeylmethacrylamida, N-laurylmethacrylamide, and 
M-Btearylmethaerylamide. 

The content of the vinyl monomers bonded to an aliphatic 
group or an aromatic group having 4 or more carbon atoms which 
can be preferably used for the first fluorine-containing polymer 
of the present invention is from 5 to 70 wt%, preferably from 10 
to 50 wt%, based on the weight of the first fluorine-containing 
polymer. 

Further, as examples of other addition polymerizable 
unsaturated compounds which are used according to eases, those 
described in J. Brandrup, Paiymar Handbook, 2nd Ed. , Chap. 2, pp. 
1-483, Wiley Interscience (1975) can be used/ for example, 
(tneth)acrylates such as methyl (nwath) acrylata/ ethyl 
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(meth)acrylate, 2-chloroethyl (math) aery late, 2 -hydroxy ethyl 
(meth)acrylate, and glycidyl (math) aery late; (meth) a eryl amides 
such as (meth) acrylamida, N-ethyl (meth) acrylamida, 
N -propyl (meth) acrylamida , N-methylol (math) acrylamida, 
N,N-dimethyl (math) acrylamida, N-hydroxyethyl (meth) acrylamida,. 
and N-(p-hydroxyphenyl) (meth) acrylamida; alkali compounds such 
as allyl acetate, allyl caproate, allyl stearate, and 
allyloxyathanol; vinyl ethers such as ethyl vinyl ether, propyl 
vinyl ether, butyl vinyl ether, octyl vinyl ether, methoxyethyl 
vinyl ether, ethoxyethyl vinyl ether, 2-chloroethyl vinyl ether, 
hydroxyethyl vinyl ether, benzyl vinyl ether, tatrahydrofurfuryl 
vinyl ether, phenyl vinyl ether, tolyl vinyl ether, and 
diethylaminoethyl vinyl ether; vinyl eaters such as vinyl acetate, 
vinyl butyrata, vinyl caproate, vinyl chloroacetate, vinyl 
methoxyacetate, vinyl phenyl acetate, vinyl acetoacetate, vinyl 
benzoate, and vinyl chlorobenzoate; styrenes such as styrene, 
a-methylstyrene, methyl styrene, dimethyl styrene, 
chloromethyl styrene, ethoxymethyl styrene, hydroxys tyrene, 
chlorostyrene , and bromostyrene; vinyl ketones -such as methyl 
vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone, and phenyl 
vinyl ketone; olefins such as isobutylene, butadiene, and 
isoprene; and butyl crotonate, dimethyl itaconate, diethyl 
itaconate, dimethyl maleate, diethyl fumarate, 
N-vinylpyrrolidone, N- vinyl pyridine, and acrylonitrile can be 
exemplified. 
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Other than those monomers, polyoxyalkylene (meth)- 
acrylates disclosed in JP-A-62-226143 and JP-A-3-172849 can be 
used. 

Further, when the fluorine-containing polymer of the 
present invention is used in the form other than acrylic resin 
or methacrylic resin, it is desired from the viewpoint of 
increasing the ink receptivity of the lithographic printing plate 
that the component having an aliphatic group or an aromatic group, 
as hydrophobic component a) , is polymerized in addition to 
components a) and b) . In particular, when the fluorine- 
containing polymer is used in the form of a polyurethane resin, 
it is preferred , that the polymer component has at least one 
selected from a straight chain or branched aliphatic groups or 
alkylen© groups having 10 carbon atoms or more and aromatic groups 
substituted with an aliphatic group having 4 or more carbon atoms . 

Specific examples of the structures of the first 
fluorine-containing polymer according to the present invention 
are shown below. Numerals in formulae indicate the molar ratio 
of each monomer component. 
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The first fluorine-containing polymer for use in the 
present invention has an average molecular weight of from 3,000 
to 200,000, more preferably from 6,000 to 100,000. 

The addition amount of the first fluorine-containing 
polymer in the photosensitive resin composition according to the 
present invention is preferably from 0.001 to 10 wt%, more 
preferably from 0.01 to 5 wt%, based on the entire components 
excluding the solvent. 

Other components necessary in the production of the 
positive working photosensitive resin composition according to 
the present invention are described below. 

As positive working photosensitive resin compositions, 
those having solubility or swelling property changing in a 
developing solution before and after exposure can be used in the 
present invention, and an o-quinonediazide compound can be 
exemplified as the preferred compound contained therein. For 
example, in the case of the positive type photosensitive resin 
composition containing an alkali -soluble resin and an - 
o-quinonediazide compound, the o-quinonediazide compound is a 
compound having at least one o-quinonediazide group, and 
compounds whose solubility in an aqueous alkali solution changes 
by actinic ray are preferred. 

Compounds of various structures are known as such a 
compound and described in detail in, e.g., J, Kosar, Light- 
SennitiviB Systems, pp. 336-352, John wiley £ Sons, Inc. (1965) . 
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As photosensitive compounds of a positive type 
photosensitive resin composition, a variety of sulfonates of 
o-benzoquinonediazide or o-naphthoquinonediazide and 
hydroxylated compounds are particularly preferred. 

Examples of such o-quinonediazide compounds include an 
ester of l,2-naphthoquinone-2-diazido-5-suifonyl chloride and a 
phenol /formaldehyde resin or cresol /formaldehyde resin; an ester 
of l,2-naphthoquinone-2-diaz±do-5-sulfonyl chloride and a 
pyrogallol /acetone resin as disclosed in U.S. Patent 3,635,709; 
an ester of 1 ,2-naphthoquinone-2-diazido-5-sulfonyl chloride and 
a resorcin/benzaldehyde resin as disclosed in JP-B-63-13528 (the 
term "JP-B" as used herein means an "examined Japanese patent 
publication"); an ester of l,2-naphthoquinone-2-diazido-5- 
sulronyl chloride and a resorcin/pyrogallol /acetone co- -' 
condensation resin as disclosed in JP-B-62-44257; an ester of 
l,2-naphthoquinone-2-diaaido-5-sulfonyl chloride and a 
polyester having a hydroxyl group at the terminals as disclosed 
in JP-B-56-45127; an ester of l,2-naphthoquinone-2-diazido-5- 
sulfonyl chloride and a-homopolymer of N-<4-hydroxyphenyl) - 
me thacryl amide or a copolymer of N- (4 -hydroxyphenyl) - 
me thaeryl amide with other polymerizable monomer as disclosed in 
JP-B-50-24641; an ester of l,2-naphthoquinone-2-diazido-5- 
sulf onyl chloride and a bisphenol/formaldehyde resin as disclosed 
in JP-B-54-29922; an ester of 1 ,2-naphthoquinone-2-diazido-5- 
sulfonyl chloride and a homopolymer of p-hydroxystyrene or a 
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copolymer of p-hydroxystyrene with other polymeria: able monomer 
as disclosed in JP-B-52-36043; and an ester of 1,2-naphtho- 
quinone-2-diazido-5-sulfonyl chloride and a polyhydroxy- 
benzophenone. 

In addition to the above, well-known o-quinonediazide 
compounds which can be used in the present invention are disclosed 
in JP-A-63-80254 , JP-A-58-5737, JP-A-57-1U530, JP-A-57-1U531 , 
JP-A-57 -114138, JP-A-57-142635, JP-A-51 -36129 , JP-B-62-34H , 
JP-B-62 -51459 and JP~B-51-483. 

The content of these o-quinonediazide confounds is 
generally from S to 60 wt%, preferably from 10 to 40 wt%, based 
on the entire solid content of the photosensitive resin 
composition. 

As photosensitive compounds other than o-quinonediazide 
compound, chemical amplification type photosensitive substances 
comprising the combination of a compound in which an alkali- 
soluble group is protected with an acid decomposable group and 
a photo-acid generator can be used. 

Well-known photo-acid generators can be used in chemical 
amplification types. 

Examples of such photo-acid generators include diazonium 
salts described in S.I, Schlesinger, Pho-ho^r- | nnff | j 18; 387 
(1974), T.S. Bal etal., Polvntftr, 21, 423 (1980), etc.; ammonium 
salts disclosed in U.S. Patents 4,069,055, 4,069,056, JP-A-3~ 
140140, etc. ; phosphonium salts described in D.C. Necker et al . , 
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M&CrQIBOlflCUlflfl/ 17, 2466 (1984) , C.S. Wen et al . , Teh. Pran. fanf. 
ftad. Curing AS IA f p. 478, Tokyo, Oct (1988) , U.S. Patents 4 ,069,055, 
4,069,056, etc.; ic<toni urn salts described in J.V. Crivello et al . , 
MacrOfflfllftC.nl ftfl, 10 (6), 1307 (1977), Cham. & Eng. Wews . NOV. 28, 
p. 31 (1988), EP 104143, U.S. Patents 339,049, 410,201, JP-A- 
2-150848, JP-A-2-2 96514, etc.; sulfonium salts, described in J. V. 
Crivello et al. , golvmer J. / 17, 73 (1985) , J.v. Crivello et al. , 

J. Org . Chem ., 43, 3055 (1978) , W.R, Watt et al . , J. Polvn^r. fl^-i f 
Polymer Chem. Ed., 22, 1789 (1984), J.V. Crivello et al , , Polymer 
BuUU, 14, 279 (1985), J.V. Crivello et al., toer^i^,^.. 14 
(5) , 1141 (1981) , J.V, Crivello etal. , Paivmaf si™ r Polymer Chem. 
Ed., 17, 2B77 (1979), EP 370693, U.S. Patent 3,902,114 , EP 233567, 
EP 233567, EP 297443, EP 297442, U.S. Patents .4,933,377, 410,201, 
339,049, 4,760,013, 4,734,444, 2,833,827, German Patents- 
2,904,626, 3,604,580, and 3,604,581, etc.; selenonium salts 
described in J.V. Crivello et al., Macramaia™n«»« f jo (6), 1307 
(1977), and J.V, Crivello et al . , J. Pfllvmar km chem. Ed., 17, 
1047 (1979), etc.; onium salts such as araonium salt, etc., 
described in C.S. Wen et-al. , Teh. Proa, finnf curing asta . 

p. 478, Tokyo, Oct (1988), etc.; organic halide compounds 
disclosed in U.S. Patent 3, 905,815, JP-B-46-4605, JP-A-48-36281, 
JP-A-55-32070, JP^A-60-239736, JP-A-61 -169835, JP-A-61-169837 , 
JP-A-62 -58241, JP-A-62-212401 , JP-A-63-70243, JP-A-63-298339, 
etc.; organic metal/organic halide compounds described in K. 
Meier etal,, J, Rati. Curing, 13 (4), 26 (1986), T.P. Gill etal., 
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Inagg . „<aiWlw 3007 (1980) , D. Astruc, Acc. Cham. Rag, , 19 (12) , 
377 (1896), JP-A-2-1S1445, etc.; photo-acid generator having 
o-ni trobenzyl typo protective group described in S . Hayase at al . , 
J. Polymer Sci. , 25, 753 (1987) , £. Reidbmanis et al., J. Pr.iym.at- 
SsL^f Polymer Chem". Ed., 23, 1 (1985), Q.Q. Zhu et al., J. 
PhotOChfflll. , 36, 85, 39, 317 (1987), B. Amit at al . , Tetraharirnn 
Lafctx, (24), 2205 (1973), D,H,R, Barton et al., J. Chmm 



3571 (1965), P.M. Collins et al., J. Chem. a™ , Perkin I, 1695 
(1975), M, Rudinstein at al . . TetMharirnn f (i 7 ) , 1445 (1975) , 

J.W. Walker at al. . J. Am. r.hom. fir.ri HO, 7170 (1988) , 5.C. Busman 
at a1 -^ J. imaging Tflnhnnl , , li (4), 191 (1985), h.m. Houlihan 
•t al., M&crgmolaculea, 21, 2001 (1988), p.m. Collins et al., ,L. 
Chem, ggg., Chem. Commun., 532 (1972), s, Hayase et al., 
MaCirftim?! pmilffiB, 18, 1799 (1985), E. Reichreanis et al., J- 
EJLfigtgQChflm. Sqc, Solid State Sci. Technol., 130 (6), F.M. 
Houlihan et al. , Maftlw?1frniT 21, 2001 (1988) , EP 0290750, EP 
46083, EP 156535, EP 271851 , EP 0383343, U.S. Patents 3,901,710, 
4,181,531, JP-A-60-198538, JP-A-53-133022 , etc, ; compounds which 
generate sulfonic acid by photolysis represented by 
iminosulfonate described in M. Tunook et al . , Pai^f PT.» r ^ 
jlaBan, 35 (8), G. Berneretal., J. Rad. e U rii 1fff 13 <4j, w .j. 
et Coating Tftflhnnl ,,,,, 55 (697), 45 (1983), Akzo, h. Adachi 
et a1 -' PP l Yttmr Prepr i nts , J a pan , 37 (3), EP 0199672, sp 84515, 

EP 199672, EP 044115, EP 0101122, . U.S. Patents 4,618,564, 
4,371,605, 4,431,774, JP-A-64-18143 , JP-A-2-245756, Japanese 
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Patent Application No. 3-140109, etc. ; and disulfone compounds 
disclosed in JP-A-61-166544 . 

The addition amount of these compounds capable of being 
decomposed by irradiation of actinic ray or radiation to thereby 
generate an acid is generally from 0.001 to 40 wt%, preferably 
from 0.01 to 20 wt%, and more preferably from 0.1 to 5 wt%, based 
on the total weight of the photosensitive resin composition 
{excluding the coating solvent) . 

A compound in which an alkali-soluble group is protected 
with an acid decomposable group is a compound having a -c-O-C- or 
-C-O-Si- bond, and the following can be exemplified. 
<a> a compound containing at least one selected from 
orthocarboxylic acid esters and a carboxylic acid amide acatals, 
capable of having polymerizability, in which the above group can 
occur as a crosslinking element or a side substituent, 
<b> an oligomerizable or polymeric compound containing in the main 
chain compounds at least one selected from repeating acetal and 
ketal groups, 

<c> a compound containing at least a kind of enol ester or an 
N-acylaminocarbonate group, 

<d> a cyclic acetal or ketal of fi-keto ester or fi-ketoamide, 

<e> a compound containing a silyl ether group, 

<f> a compound containing a silyl enol ether group, 

<g> a monoacetal or monoketal in which the aldehyde or ketone 

component has solubility of from 0.1 to 100 g per liter of a 
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developer, 

<h> an ether of a tertiary alcohol/ and 

<i> a carboxylate and a carbonate of an alcohol of tertiary allylic 
position or benzyl ic position. 

As components of light irradiation-sensitive mixtures, 
compounds of kind <a> capable of cleavage by acid are disclosed 
in German Patents 2,610,842 and 2,928,636; mixtures containing 
compounds of kind <b> are disclosed in German Patents 2,306/248 
and 2 , 718 ,254 ; compounds of kind <0 in EP 0006626 and BP 0006627 ; 
compounds of kind<d> in EP 0202196; compounds of kind <e> in German 
Patents 3,544,165 and 3,601,264; compounds of kind<f> in German 
Patents 3,730,78s and 3,730,783; compounds of kind <g> in German 
Patent 3,730,783; compounds of kind<h> in U.S. Patent 4,603,101; 
and compounds of kind <h> are disclosed in U.S. Patent 4,491-, 628 
and M. Prechet et ml., 1, Imaging Sci., 30, 59-64 (1986). 

The content of these compounds protected with an acid 
decomposable group is generally from 1 to 60 wt% , preferably from 
5 to 40 wt%, based on the entire solid content of the - 
photosensitive resin composition. 

As examples of resins insoluble in water and soluble in 
an alkaline aqueous solution (hereinafter referred to as an 
alkali -soluble resin) , there can be exemplified a 
phenol/formaldehyde resin, a crasol /formaldehyde resin, a 
phenol/cresol/formaldehyde co-condensation resin, a phenol- 
modified xylene resin, polyhydroxystyrene, polyhydroxystyrene 
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halide, an fl-<4~hydroxyphenyl)ntethac;rylamide copolymer, a 
hydroquinone monomethacrylate copolymer, sulfonylimide polymers 
disclosed in JP-A-7 -28244 , and earboxyl group-containing 
polymers disclosed in JP-A-7 -3 61 84 . In addition, various 
alkali -soluble high molecular compounds such as acrylic resins 
having a phenolic hydroxyl group as disclosed in JP-A-51-34711, 
acrylic resins having a sulfonamide group as disclosed in JP- 
A-2-866, and urethane resins can also be used. These alkali - 
soluble polymer compounds preferably have a weight average 
molecular weight of from 500 to 20,000 and a number average 
molecular weight of from 200 to 60,000. 

These alkali-soluble high molecular compounds can be used 
alone or in combination of two or more, in an addition amount of 
60 wt% or less based on the entire compositions. 

Further, for the purpose of improving the sensitising 
property of an image, it is preferred to use, as disclosed in U.S. 
Patent 4,123,279, a condensation product of formaldehyde and 
phenol having an alkyl group having from 3 to 8 carbon atoms as 
a substituent, such as a-t-butylphenol/formaldehyde resin, and 
an octylphenol /formaldehyde resin . Such an alkali -soluble resin 
is generally used in an amount of 90 wt% or less based on the total 
weight of the composition. 

Cyclic acid anhydrides for increasing sensitivity, 
printing out agents for obtaining a visible image immediately 
after exposure, dyes as an image-coloring agent, and other fillers 



can further be added to the photosensitive resin composition, if 
necessary. 

For increasing sensitivity, it is preferred in the 
present invention to use cyclic acid anhydrides, phenols and 
organic acids. 

Examples of cyclic acid anhydrides include/ as disclosed 
inU.S. Patent 4,115,128, phthalic anhydride, tetrahydrophthalic 
anhydride, hexahydrophthalic anhydride, 3 , 6-endoxy-A*- 
tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, 
maleic anhydride, chloromaleic anhydride, . a-phenylmaleic 
anhydride, succinic anhydride, and pyromellitic anhydride. 

Examples of phenols include bisphenol A, p-nitrophenol, 
p-ethoxyphenol , 2,3,4-trihydroxybenzophenone, 4-, 
hydroxybenzophenone , 2,4,4' -trihydroxybenzophenone , 4 , 4 * ,A 
trihydroxy-triphenylmethane , and 4 , 4 ' , 3" , 4 "-tetrahydroxy- 
3 , 5 , 3 ' , 5 ' -tetramethyi triphenylmethane . 

Examples of organic acids include, as disclosed in 
JP-A-60-88942 and JP-A-2-9675S , sulfonic acids, sulfinic acids, 
alkylsulfuric acids, phosphonic acids; phosphinic acids, 
phosphates, and carboxylic acids, specifically, p- 
toluenesulfonic acid, dodecylbenzenesulfonic acid, p- 
tolueneaulfinie acid, ethyl sulfate, phenyl phosphonate, phenyl 
phosphinate, phenyl phosphate, diphenyl phosphate, benzoic acid, 
isophthalic acid, adipic acid, p-toluic acid, 3,4- 
dlmethoxybenzoic acid, phthalic acid, terephthalic acid, 1,4- 
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cyclohexene-2,2-dicarboxylie acid, erucic acid, lauric add/ 
n-undecanoic acid/ and ascorbic acid can be exemplified. 

The content of cyclic acid anhydrides, phenols and 
organic acids in the photosensitive composition is preferably 
from 0.05 to 15 w€%, more preferably from 0.1 to 5 wt%. 

As the printing but agent for obtaining a visible image 
immediately after exposure, a photosensitive compound which 
releases an acid upon exposure and an organic dye which forms a 
salt with the acid to change a color tone can. be used in 
combination . 

Examples of photosensitive compounds which release an 
acid upon exposure include, e.g./ o-naphthoquinonediazide-4- . 
sulfonic acid halogenide disclosed in JP-A-50-36209; 
trihalomethyl-2-pyrone and trihalomethyl-s-triazine disclosed 
in JP-A-53-36223; various o-quinonedia2ide compounds disclosed 
in JP-A-55-62444 ; 2-trihalomethyl-5-aryl-l,3,4-oxadiazole 
compounds disclosed in JP-A-55-77742; and diazonium salts. 
These compounds can be used alone or in mixture, and the. addition 
amount is preferably from 0.3 to 15 wt% based on the total weight 
of the composition. 

In photosensitive resin composition according to the 
present invention, 'at least one kind of an organic dye which 
changes a color tone by the interaction with the photolysis product 
of a compound which generates an acidic substance by photolysis. 
As such an organic dye, diphenylme thane, triarylme thane, 



- 60 - 



thiazine, oxazine, phenazine, xanthene, anthraquinone, 
iminonaphthoquinone, and azomethine dyes can be used. 

Specific examples of such dyes include Brilliant Green, 
Eosine, Ethyl Violet, ErythrosineB, Methyl Green, Crystal Violet, 
Basic Fuchsine, Pheholphthalein, 1,3-diphenyltriazine, Alizarin 
Red, Thymolphthalein, Methyl Violet 2B, Quinaldine Red, Rose 
Bengale, Thymolsulfophthalein, Xylenol Blue, Methyl Orange, 
Orange IV, Diphonylthiocarbazone, 2,7-dichlorofluorescein, 
Paramethyl Red, Congo Red, Benzopurpurine 4B, . a-Naphthyl Red, 
Nile Blue 2B, Kile Blue A, Phenacetalin , Methyl Violet, Malachite 
Green, Paraf uchsine , Oil Blue #€03 (a product of Orient Kagaku 
Kogyo, Co. , Ltd.) , Oil Pink #312 (a product of Orient Kagaku Kogyo 
Co. , Ltd. ) , Oil Red 5B (a product of Orient Kagaku Kogyo Co. , Ltd. ) , 
Oil Scarlet #308 (a product of Orient Kagaku Kogyo Co., Ltd.), 
Oil Red OG {a product of Orient Kagaku Kogyo Co. , Ltd.) , Oil Red 
RR <a product of Orient Kagaku Kogyo Co., Ltd.) , Oil Green #502 
(a product of Orient Kagaku Kogyo Co., Ltd.), Spiron Red BEH 
Special (a product of Hodocaya Chemical Co, , Ltd. ) , Victoria Pure 
Blue BOH (a product of Hodogaya Chemical Co. , Ltd. ) , Patent Pure 
Blue (a product of Sumitomo Mikuni Kagaku Kogyo Co. , Ltd.) , Sudan 
Blue XX (a product of BASF Co., Ltd.) , m-cresol purple, Cresol 
Red, Rhodamine B, Rhodamine SG, First Acid Violet R, Sulfo 
Rhodamine B, Aur amine, 4-p-diethylaminophenylitninonaphtho- 
quinone , 2-carboxyanilino-4~p-dAethylaroinophenyliminonaphtho- 
qu i none , 2 - carbos t ea ry 1 ami no - 4 - p <-di hydr oxy e thy 1 ami nopheny 1 - 
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iminonaphthoquinone , p-methoxybensoyl-p ' -diethylamino-o » - 
methylphenyliminoacetanilide, cyano-p-diethylaminophenyl- 
iminoacetanilide, 1 -phenyl -3-methyl -4 -p-diethyl aminophenyl- 
imino-5-pyraJtolone, and l-B~naphthyl-4-p-diethylajninophenyl- 
imino-5-pyra*olone". 

Particularly preferred organic dyes are triarylrne thane 
series dyes. Of triaryimethane series dyes, those having a 
sulfonic acid compound as a counter anion disclosed in JP-A- 
62-2934471, Japanese Patent Application No. 4-112844 are 
particularly useful. 

These dyes can be used alone or in mixture . The addition 
amount Is preferably from 0.3 to 15 wt% based on the total weight 
of the photosensitive resin composition. These dyes can be used 
in combination with other dyes and pigments, if necessary , and 
the amount at that time is 70 wt% or less, preferably 50 wt% or 
less, based on the total weight of the dyes and pigments. 

The photosensitive resin composition of the case when it 
is used as a photosensitive layer of a negative type 
photopolymerizable printing plate is described -below. 

When the photosensitive resin composition of the present 
invention is a photopolymerizable photosensitive resin 
composition, the main components are a compound containing an 
addition polymerizable ethylenical double bond and a 
photopolymerization initiator, in addition to the fluorine- 
containing polymer and, if necessary, compounds such as a thermal 
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polymerization preventing agent can be added. 

A compound containing an addition polymer! zable 
ethylenical double bond can be arbitrarily selected from among 
the compounds having at least one, preferably two or more, terminal 
ethylenically unsaturated bond. 

For example, such a compound has the chemical form of a 
monomer, a prepolymer, i.e., a dimer, a t rimer, and an oligomer 
or mixtures of these and a polymer of these. 

As examples of monomers and copolymers thereof, esters 
of unsaturated carboxylic acids (e.g. , acrylic acid, methacrylic 
acid, ita conic acid, cro tonic acid, isocrotonic acid, maleic 
acid) and aliphatic polyhydric alcohol compounds, amide of 
unsaturated carboxylic acid and aliphatic polyhydric amine 
compounds can be exemplified. 

Specific examples of monomers of esters of aliphatic 
polyhydric alcohol compounds and unsaturated carboxylic acids 
include, as acrylates, ethylene glycol diacrylate, triethylene 
glycol diacrylate, 1 , 3-butanediol diacrylate, tetratrmthylene 
glycol diaczylate, propylene glycol diacrylate, neopentyl glycol 
diacrylate, trimethylolpropane triacrylate, trimethylolpropano 
tri (acryloyloxypropyl) ether, trimethylolethane triacrylate, 
hexanediol diacrylate, 1 ,4-cyclohexanediol diacrylate, 
tetraethylen© glycol diacrylate, pentaerythritol diacrylate, 
pentaerythritol triacrylate, pentaerythritol tetraacrylate, 
di pentaerythritol diacrylate, dipantaarythritol pentaacrylate, 
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dipentaerythritol hexaacrylate , sorbitol triacrylate, sorbitol 
tetraacrylate, sorbitol pentaacrylate, sorbitol hexaacrylate, 
tri (acryloyloxyethyl) isocyanur ate,, polyester acrylate oligomer, 
etc. 

As methacrylates , examples include tetramethylene glycol 
dime thacry late, triethylene glycol dimethacrylate, neopentyl 
glycol dimethacrylate, trimethylolpropane trimethacrylate , 
trimethylolethane trimethacrylate, ethylene glycol 
dimethacrylate, 1,3-butanediol dimethacrylate, hexanediol 
dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetra- 
methacrylate, dipentaerythritol dimethacrylate, dipenta- 
erythritol hexamethacrylate , dipentaerythritol pen ta- 
me thacryl ate, sorbitol trimethacrylate, sorbitol tetra- - 
methacrylate , bis [p- ( 3 -me thacryl oxy-2 -hydroxypropoxy > phenyl 1 - 
dimethylmethane , bis [p- (methaeryloxy) phenyl ] dimethylmethane , 
etc. 

As itaconates, examples include ethylene glycol 
diitaconate, propylene glycol diitaconate, 1,3-butanediol 
diitaconate, 1,4-butanediol diitaconate, tetramethylene glycol 
diitaconate, pentaerythritol diitaconate, sorbitol tetra- 
itaconate, etc. 

As crotonates, examples include ethylene glycol 
dicrotonate, tetramethylene glycol dicrotonate, pentaerythritol 
dicrotonate, sorbitol tetradicrotonate, etc. 
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As isocrotonates , examples include ethylene glycol 
diisocrotonate, pentaerythritol diisocrotonate, sorbitol 
tetraisocrotonate, etc. 

As maleates, examples include ethylene glycol dimaleate, 
triethylene glycol' dimaleate, pentaerythritol dimaleate, 
sorbitol tetramaleato, etc. 

Further, the mixtures of the above-described ester 
monomers can also be exemplified. 

Further, examples of amide monomers of aliphatic 
polyhydric amine compounds and unsaturated carboxylic acid 
include methylenebis-acrylamide, methylenebis-methacrylamide, 
1 , 6-hexamethylenebis-acrylamide , l , 6-hexamethylenebi s- 
methacrylanu.de, diethylenetriaminetris-acrylanu.de, 
xylylenebis-acrylamide, xylylenebis-methacrylamide, etc. - 

As other example, as is disclosed in JP-B-48-41708 , a 
vinyl ur a thane compound having two or more polymerizable vinyl 
groups in one molecule can be exemplified, which comprises a 
polyisoeyanate compound having two or more isocyanate groups in 
one molecule having been- added with a vinyl monomer having a 
hydroxyl group represented by the following formula (A) . 

CH 2 =C <R 2i .) COOCH 2 CH <R„J OH <A) 
wherein R» a and Ras. each represents H or CH S . 

Further, polyfunctional acrylates and methaerylates , 
suah as urathane acrylates as disclosed in JP-A-51-37193, 
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polyester acrylates, and epoxy acrylates obtained by reaction of 
epoxy resins with (meth) acrylic acid as disclosed in JP-A-48- 
64183, JP-B-49-43191 and JP-B-52-30490 can be exemplified. 
Monomers introduced into Bulletin w4 hnn gafcahafcu Kyoleai . Vol. 
20, No. 7, pp. 300-308 (1984) as photosetting monomers and 
oligomers can be used as well. The use amount of these monomers 
i s generally from 5 to 70 wt% (hereinafter abbreviated to merely %) , 
preferably from 10 to 50%, based on the entire components. 

Various photopolymerization initiators well known in 
patents and literature, and aeries comprising two or more 
photopolymerization initiators in combination can arbitrarily be 
applied to the photopolymerisation initiator contained in the 
photopolymerizable photosensitive resin composition for use in 
the present invention selectively according to the wavelength of 
the light source to be used. 

For example, when a light source in the vicinity of 400 nm 
is used, benzyl, benzoin ether, Michler's ketone, anthraquinone , 
thioxanthone , acridina, phenazine, benzophenone , etc. , are 
widely used as a photopolymerization initiator 

When a visible light of 400 nm or more, an Ar laser, a 
second harmonic generator of a semiconductor laser, or an SHG-YAG 
laser is used as a light source, various photopolymerization 
initiators are suggested. For example, a certain kind of 
photoreductive dyes as disclosed in U.S. Patent 2,850,445, e.g. , 
Rose Bengale, Eosine and Erythrosine, or series comprising a 
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combination of a dye and a photopolymerization initiator, e.g. , 
a composite initiator comprising a dye and amine (JP-B-44-20189) , 
aeries comprising a combination of hexaarylbi imidazole, a radical 
generator and a dye (JP-B-45-37377) , series comprising 
hexaarylbi imidazole and p-dialkylaminobenzylidene ketone <JP- 
B-47-2528, JP-A-54 -155292) , series comprising a cyclic cis- 
a-dicarbonyl compound and a dye (JP-A-48-64183) , series 
compri sing cyclic triazine and a merocyanine dye < JP-A-54 -151024 ) , 
series comprising 3-ketocoumarin and an activator (JP-A-52- 
112681, JP-A-58-15503) , series comprising bi imidazole, a styrene 
derivative and thiol (JP-A-59-140203) , series comprising an 
organic peroxide and a dye (JP-A-59-1504, jp-a-59-140203, JP- 
A-59-189340, JPrA-62-174203, JP-B-62-1641, U.S. Patent 
4 ,766,055) , series comprising a dye and an active halide compound 
(JP-A-63-258903, JP-A-2 -63054 ) , series comprising a dye and a 
borate compound C JP-A-62-143044 , JP-A-62-150242, JP-A-64 -13140, 
JP-A-64 -13 141, JP-A-64 -13142, JP-A-64 -13143 , JP-A-64-13144 , 
JP-A-64 -1704 8, JP-A-1 -229003, JP-A-1-298348 , JP-A-1-138204) , 
series comprising a dye-having a rhodanine ring and a radical 
generator (JP-A-2-179643, JP-A-2-244050) , series comprising 
titanoeene and a 3-ketocoumarin dye (JP-A-63-221110) , series 
comprising a combination of titanoeene, a xanthene dye, and an 
addition polymerizable ethyienically unsaturated compound having 
an amino group or a urethane group (JP-A-4-221958, JP-A-4-219756) , 
series comprising titanoeene and a specific merocyanine dye 
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(jp-A-6-2 95061) , and series comprising titanocene and a dye 
having a benzopyran ring <JP-A-B-334897) can be exemplified. 

The use amount of these photopolymerization initiators 
is from 0.05 to 100 parts by weight, preferably from 0.1 to 70 ■ 
parts by weight, and more preferably from 0 . 2 to 50 parts by weight , 
based on 100 parts by weight of the ethylenically unsaturated 
compound. 

Further, it is preferred to add a small amount of a thermal 
polymerization preventing agent to the photopolymerizable 
photosensitive resin composition of the present invention in 
addition to the above fundamental components for preventing 
unnecessary thermal polymerization of the polymerizable 
ethylenically unsaturated compound during production or storage 
of the photosensitive resin composition. Examples of suitable 
thermal polymerization preventing agents include hydroquinone, 
p-methoxyphenol , di-t-butyl-p-cresol , pyrogallol , 
t-butylcatechol , benzoquinone , 4 , 4 » -thiobis (3-methyl-6-t- 
butylphenol) , 2,2* -methylenebia <4-methyl~6-t-butylphonol) , 
N-nitrosophenylhydroxylamine primary cerium salt, and 
N-nitroaophenyl hydroxy 1 amine aluminum salt. 

The addition amount of tha thermal polymerization 
preventing agent is preferably from about 0 . 01% to about 5% based 
on the weight of the entire compositions . Further, if necessary, 
higher fatty acid derivatives such as behenic acid and behenic 
acid amide may be added and distributed locally on the surface 
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of the photosensitive layer during drying process af tor coating 
with a view to preventing the hindrance of the polymerisation due 
to the oxygen. The addition amount of the higher fatty acid 
derivatives is preferably from about 0.5% to about 10% of the 
entire compositions. 

The photosensitive layer of the lithographic printing 
plate of the present invention comprising the photopolymerizable 
photosensitive resin composition can be provided with an 
oxygen-cutting off protective layer for the purpose of preventing 
the hindrance of the polymerization due to the oxygen. 

As the water-soluble vinyl polymers contained in the 
oxygen-cutting off protective layer, polyvinyl alcohol, and its 
partial ester, ether, and acetal, and its copolymer containing 
unsubstituted vinyl alcohol unit of a substantial amount capable 
of imparting necessary water solubility can be used. Polyvinyl 
alcohols hydrolyzed from 71 to 100% and have a polymerization 
degree of from 300 to 2,400 are preferably used. 

Specifically, FVA-105, PVA-110, PVA-117, PVA-117H, 
FVA-120, PVA-124, FVA-124H; PVA-CS, PVA-CST, FVA-HC, PVA-203, 
PVA-204, PVA-205, PVA-210, PVA-217, PVA-220, FVA-224 , PVA-217EE, 
FVA-217E, PVA-220E, FVA-224E, FVA-405, PVA-420, PVA-613, and L-8 
(manufactured by Ku'raray Co., Ltd.) can be exemplified. 

As the above copolymers, polyvinyl acetate, 
chloroacetate, propionate, polyvinyl formal, polyvinyl aeetal 
hydrolyzed from 88 to 100%, and copolymers of them can be used. 
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Other useful copolymers are polyvinyl pyrrolidine, gelatin and 
gum arabic, and they can be used alone or in combination. 

As the solvent for coating the oxygen-cutting off 
protective layer of the present invention, pure water is 
preferably used, but alcohols such as methanol and ethanol , and 
ketones such as acetone, methyl ethyl ketone may be mixed with 
pure water . The concentration of the solid content in the coating 
solution is preferably from 1 to 20 wt%. 

Known additives such as a surfactant for improving the 
coating property, and a water-soluble plasticizer for improving 
physical properties of the film may be added to the oxygen-cutting 
off protective layer of the present invention. 

Examples of water-soluble plasticizers include, e.g., 
propionamide, cyclohexanediol , glycerin, sorbitol, etc. - 
Water-soluble (meth) aery late series polymers may be used as well . 

The covering amount of the oxygen-cutting off protective 
layer is preferably about o.l/m* to about 15/m a , more preferably 
from 1.0/m* to about 5.0/m a , by dry weight. . 

Besides positive- type PS plates in which the above 
quinonediazide or a compound having an alkali -soluble group 
protected with an acid-decomposab-le group is used, and negative 
type PS plates in which a photopolymerizable series compound is 
used, the present invention can be applied to the lithographic 
printing plate materials of the following types. 
(1) negative type lithographic printing plate material in which 
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a diazo rosin is contained, 

(2) negative type lithographic printing plate material in which 
a photo-erossl inking resin is contained, 

(3) negative type direct imaging lithographic printing plate 
material for a laser in which an alkali -soluble binder, an acid 
generating agent, and an acid (thermal) crosslinking compound are 
used, 

(4) positive type direct imaging lithographic printing plate 
material for a laser containing an alkali-soluble binder and a 
substance which is thermal -decomposable and substantially lowers 
the solubility of the alkali -soluble binder when it is in the state 
not being decomposed. 

Materials for use are described in detail below in order . 
(1) As diazo resins for use in type (1), e.g., diazo resins 
represented by the salts of the condensation products of 
diazodiaryl amine and an active earbonyl compound. Photo- 
sensitive, water-insoluble but organic solvent soluble diazo 
resins are preferably used. 

Particularly preferred diazo resins include, e.g., 
organic acid salts or inorganic acid salts of condensation 
products of 4-diazodiphenylamine, 4-diazo-3-methyldiphenyl- 
amina, 4-diazo-4 ' -me thyldi phenyl amine, 4-diazo-3» -methyl - 
diphenylamine, 4-diazo-4 ' -methoxydiphenylamine , 4-diaz©-3- 
methyl-4 * -ethoxydiphenyl amine, 4-diazo-3-methoxydiphenylamine, 
etc., with formaldehyde, paraformaldehyde, acetaldehyde, 
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benzaldehyde, 4,4'-bis-methoxymethyldiphenyl ether, ate. 

organic acids at this time are methanesulfonic acid, 
benzenesulfonicacid, tolueneaulfonic acid, xylenesulfonicacid, 
tnesitylenesulfonic acid, dodecylbenzenesulfonic acid, 
naphthalenesulfonic acid, propylnaphthalenesulfpnie acid, 
1-naphthol -5 -sulfonic acid, 2-nitrobenzenesulfonic acid, 
3-chlorobenzene*ulfonic acid, and 2 -hydroxy -4 -methoxy- 
benzophenone-5-sulfonio acid, and inorganic acids are 
hexafluorophosphoricacid, tetraf luoroboric acid, and thiocyanic 
acid. 

Further, a diazo resin the main chain of which is a 
polyester group disclosed in JP-A-54-30121 ; a diazo reain 
obtained by the reaction of a polymer having a carboxylic anhydride 
residue with a diazo compound having a hydroxyl group disel-esad 
in JP-A-61 -273538/ and a diazo resin obtained by the reaction of 
a polyisocyanate compound with a diazo compound having a hydroxyl 
group can also be used. 

The use amount of these diazo resins is preferably from 
0 to 40 wt% based on the solid content of the composition and two 
or more diazo resins may be used in combination, according to 
necessity. 

When a negative type photosensitive resin composition is 
prepared, a high molecular binder is generally used in combination . 
As such high molecular binders, e.g., an acrylic resin, a 
polyamide resin, a polyester resin, an epoxy resin, a poly ace tal 
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resin , a polystyrene resin , and a novolak resin can be exemplified. 

Further, for the improvement of properties, known 
additives , e.g., a thermal polymerization preventing agent, a dye, 
a pigment, a plasticizer, a stability improver and the like can 
be added. 

Examples of preferred dyes include a basic oil-soluble 
dye such as Crystal Violet, Malachite Green, Victoria Blue, 
Methylene Blue, Ethyl Violet; Rhodamine B, etc. As commercially 
available products, e.g., Victoria Pure Blue BOH (a product of 
Hodogaya Chemical Co. , Ltd.) , Oil Blue #603 (a product of Orient 
Kagaku Kogyo Co., Ltd.) , etc., can be exemplified. Examples of 
pigments include Phthalocyanine Blue, Phthalocyanine Green, 
Dioxane Violet, Quinacridone Red, etc. 

As plasticizers, e.g., diethyl phthalate, dibutyl 
phthalate, dioctyl phthalate, tributyl phosphate, trioetyl 
phosphate, tricresyl phosphate, tri (2-chloroethyl) phosphate, 
tributyl citrate, etc, can be exemplified. 

As well-known stability improvers, e.g. , phosphoric acid, 
phosphorous acid; oxalic-acid, tartaric acid, malic acid, citric 
acid, dipicolinio acid, polyacrylic acid, benzenesulfonic acid, 
and toluenesulfonic acid can also be used in combination. 

The addition amount of these additives varies according 
to purposes but in general from 0 to 30 wt% based on the solid 
content of the photosensitive resin composition is preferred. 
(2) Photo-crosslinleing resins for use in type (2) preferably have 
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affinity with an aqueous alkali developing solution/ e.g., 
copolymers having a cinnamic acid group and a carboxyl group 
disclosed in JP-A-54-15711; polyester resins having a 
phenylenediacrylic acid residue and a carboxyl group disclosed 
in JP-A- 60- 16S 64 6; "polyester resins having a phenylenediacrylic 
acid residue and a phenolic hydroxyl group disclosed in JP-A- 
60-203630; polyester resins having a phenylenediacrylic acid 
residue and a sodium iminodisulfonyl group disclosed in JP-B- 
57-42858; polymers having an azido group and a carboxyl group at 
the side chain disclosed in JP-A-59-208552; and polymers having 
a maleimido group at the aide chain disclosed in jp-a-7-295212 
can.be used. 

(3) In type (3) , the same materials used in a positive type PS 
plate, in which quinonediazide or a compound having an 
alkali -soluble group protected with an acid-decomposable group 
is used/ can be used as the alkali -soluble binder and the acid 
generating agent, An acid (thermal} crosslinking compound means 
a compound which is croaslinlced in the presence of an acid/ e.g. , 
aromatic compounds and heterocyclic compounds poly-substituted' 
with a hydroxymethyl group, an acetoxymethyl group or an 
alkoxymethyl group, can be exemplified, and preferred examples 
are compounds obtained by condensation reaction of phenols with 
aldehydes in the basic condition. 

Preferred of the above compounds are/ e.g., compounds 
obtained by condensation reaction of phenols with aldehydes in 
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the basic condition, compounds obtained from tricresol and 
formaldehyde in the saute manner, compounds obtained from 
bisphenol A and formaldehyde, compounds obtained from 4,4 
bisphenol and formaldehyde, and besides the above, compounds 
disclosed in British Patent 2,082,339 as resol resins can be 
exemplified. 

These acid crosslinking compounds preferably have a 
weight average molecular weight of from 500 to 100 , 000 and a number 
average molecular weight of from 200 to 50,000. 

Other preferred examples of acid crosslinking compounds 
include aromatic compounds substituted with an alkoxymethyl group . 
or an oxiranylroethyl . group disclosed in EP-A-0212482 , 
condensation products of monomers and oligomers disclosed in 
EP-A-0133216, DE-A-3,634,671 and DE-3,711,264 with 
melamina/formaldehyde and condensation products of the above 
monomers and oligomers with urea/formaldehyde, and alkoxyl- 
substituted compounds disclosed in EP-A-0212482. 

Further, other preferred examples include, e.g., 
melantine/formaldehyde derivatives having at least two free 
N-hydroxymethyl , N-alkoxymethyl or N-acyloxymethyl groups . Of 
these, N-alkoxymethyl derivative is particularly preferred. 

Low molecular weight or oligomer silanols can be used as' 
a silicon-containing crosslinking agent. Examples thereof are 
dimethylsilanediol and diphenylsilanediol, and oligomers which 
are already preliminarily condensed and have these units. For 
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example, those disclosed in EF-A-0377155 can be used. 

Of aromatic compounds and heterocyclic compounds 
poly-substituted with an alkoxymethyl group, a compound having 
the alkoxymethyl group adjacent to the hydroxyl group, and the 
alkoxyl group of the alkoxymethyl group has 18 or less carbon atoms 
can be exemplified as preferred examples. Particularly 
preferred examples of compounds are represented by the following 
formula (B) , (C) , (D> or (E) : 



OH 



wherein Iq, to L 8/ which may be the same or different, each 
represents an. alkoxymethyl group substituted with an alkoxyl 
group having 18 or less carbon atoms such as a methoxymethyl or 
ethoxymethyl . 

These compounds are preferred in view of high cross- 
linking efficiency and for improving press life. 

The thermally crosslinkable compound can be used alone 
or may be used in combination of two or more. 

The addition amount of the aeid-crosslinkable compound 
for use in the present invention is from 5 to 80 wt%, preferably 
from 10 to 75 wt%, and particularly preferably from 20 to 75 wt%, 
based on the entire solid content of the lithographic printing 
plate material. When the addition amount of the acid- 
crosslinkable compound is less than 5 wt%, the durability of the 
photosensitive layer of the lithographic printing plate obtained 
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is deteriorated, while when it exceeds 80 wt%, the storage 
stability disadvantageously lowers. 

<4) The same alkali-soluble binder as used in a positive type 
PS plate in which quinonediazide is used can be used in step (4) . 
As substances which are thermal -decomposable and substantially 
lower the solubility of alkali -soluble binders when they are in 
the state not being decomposed/ various onium salts and 
quinonediazide compounds are excellent in capability of 
substantially reducing the solubility of alkali-soluble binders 
and advantageously used. 

As onium salts, a diazonium salt, an ammonium salt, a 
phosphonium salt, an iodonium salt, a sulf onium salt, a selenonium 
salt, and an arsonium salt can be exemplified. 

Preferred examples of onium salts for use in the present 
invention include, e.g., diazonium salts described in S.I. 
Schlesinger, Photoyr. S ci . Ener. . 18, 387 (1974), T.S. Bal et al . , 
Polymer t 21, 423 (19B0) , JP-A-5-158230 / ammonium salts described 
in U.S. Patents 4,069,055, 4,069,056, JP-A-3-14 0140; phosphonium 
salts described in O.C. Necker et al., Maeromol eoules . 17, 2468 

(1984), C.S. Wen et al . , Tah. Proc. Conf. Rati. Curing ASIA, p. 
478, Tokyo, Oct. (1988), U.S. Patents 4,069,055, 4,069,056; 
iodonium salts described in J.V. Crivello et al . , Maggomol <»cul*>a r 
10 (6), 1307 (1977), Cham. £ En«. fawa . Nov. 28, p. 31 (1988), 
EP 104143, U.S. Patents 339,049, 410,201, JP-A-2-150848, JP- 
A-2-296514; sulfonium salts described in J.V. Crivello et al., 
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Polymer J. , 17, 73 (1985), J.V. Crivello et al . , J. Or?. Cham. . 

43, 3055 (1978) , W.R. Watt et al . , J,,, Polymer Sci ■ , Polymer Cham. 
Ed., 22, 1789 (1984), J.V. Crivello et al . , Polyni^r Bull. r 14, 
279 (1965), J.V. Crivello et al.', MacrojBolsxails&, 14 (5), 1141 
(1981) , J.V. Crivello et al . , J . Polymer Sci . , Polymer Chem. Ed. , 
17, 2877 (1979), EP 370693, U.S. Patent 3,902,114, EP 233567, EP 
297443, EP 297442, U.S. Patents 4,933,377, 410,201, 339,049, 
4,760,013, 4,734,444, 2,833,827, German Patents 2,904,626, 
3,604,580, 3,604,581; J.V. Crivello et al . , Martgomolaffuiait . 10 
(6), 1307 (1977), J.V. Crivello et al . , ■?. PaivMg s^i , , Polymer 
Chem. Ed. , 17, 1047 (1979) ; and arsoniuro salts described in C.S. 
wen et al. , Teh, Prog, conf. Sad. Curing ASIA/ p. 478, Tokyo, Oct. 
(1988) . 

Of these, diazonium salts are particularly preferably 
used in the present invention, and diazonium salts disclosed in 
JP-A-5-158230 are particularly preferred. 

Preferred quinonediazide compounds are o-quinonedia2ide 
compounds . 

The o-quinonediazide compounds for use in the present 
invention are compounds having at least one o-quinonediazido 
group and whose alkali solubility is increased by thermal 
decomposition and compounds of various structures can be used. 

That is, by thermal decomposition, o-quinonediazide loses the 
function of inhibiting dissolution of an alkali-soluble binder 
and o-quinonediazide per se converts to an alkali -soluble 
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substance, thereby assist the solution off photosensitive 
materials. o-Quinonediazide compounds described in, e.g., J. 
Kosar, r.iffhfc-.s«mBifei_va sygfamm. pp. 339-352, John Wiley & Sons, 
Inc. can be used in the present invention. In particular, 
sulfonates or sulfonic acid amides of o-quinonediazide obtained 
by reaction with various aromatic polyhydroxyl compounds or 
aromatic amino compounds are preferred. Further, esters of 
benzoquinone- (1,2) -diazidosulfonic acid chloride or 
naphthoquinone- (1 ,2) -diazido-5-sulfonic acid chloride and 
pyrogallol/aceton© resins disclosed in JP-B-43-28403, and esters 
of benzoquinone- (1,2) -diazidosulfonic acid chloride or 
naphthoquinone- (1 ,2) -diazido-5 -sulfonic acid chloride and 
phenol/formaldehyde resins disclosed in U.S. Patents 3,046,120 
and 3,188,210 are also preferably used. 

Further, esters of naphthoquinone- (1 ,2) -diazido-4- 
sulfonic acid chloride and phenol /formaldehyde resins or 
cresol/formaldehyde resins, and esters of naphthoquinone- 
(1,2) -diazido-4 -sulfonic acid chloride and pyrogallol /acetone 
resins are also preferably used in . the present invention. As 
other useful o-quinonediazide compounds, those disclosed in the 
following patents can be exemplified: JP-A-47-5303, JP-A-4S- 
63802, JP-A-48-63803, JP-A-48-96575, JP-A-4 9-38701 , JP-A-4S- 
13354, JP-B-4 1-11222, JP-B-45-9610, JP-B-4 9-17481 , U.S. Patents 
2,797,213, 3,454,400, 3,554,323, 3,573,917, 3,574,495, 3,785,825, 
British Patents 1,277,602, 1,251,345, 1,267,005, 1,329,888, 
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1,330,932, and German Patent 854,890. 

The addition amount of the o-quinonediazide compounds for 
use in the present invention is preferably from 1 to 50 wt%, more 
preferably from 5 to 30 wt%, and particularly preferably from 10 
to 30 wt%, based on the entire solid content of the lithographic 
printing plate material- These compounds can be used alone or 
they may be used as mixtures. When the addition amount of the 
o-quinonediazide compounds is less than 1 wt%, image recording 
property is deteriorated, while when it exceeds 50 wt%, 
durability of the image area is deteriorated or sensitivity 
lowers . 

. As counter ions of onium salts, boric acid tetrafluoride, 
phosphoric acid hexaf luoride , triisopropylnaphthalenesulfonic 
acid, 5-nitro-o-toluenesulfonic acid, 5-sulfosalicylic acid, 
2,5-dimethylbenzanesulfonie acid, 2,4,6- 

trimethylbenzenesulfonic acid, 2-nitrobenzenesulfonic acid, 
3-chlorobenzenesulfonic acid, 3-bromobenzenesulfonic acid, 
2-fluorocaprylnaphthalenesulfonic acid, dodecyibenzenesulfonic , 
acid, l-naphthol-5-sulfonic acid, 2 -me thoxy- 4 -hydroxy-5 - 
benzoylbenzenesulfonic acid, and paratoluenesulfonic acid can be 
exemplified. Of these, aikyl aromatic sulfonic acid such as 
phosphoric acid hexaf luoride, triisopropylnaphthalenesulfonic ' 
acid, and 2,5-dimethylbenzenesulfonic acid are preferred. 

The addition amount of the above-described compounds 
other than the o-quinonediazide compound is preferably from 1 to 
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50 wt%, more preferably from 5 to 30 wt%, and particularly 
preferably from 10 to 30 wt%, based on the entire solid content 
of the lithographic printing plate material. 

In addition, various additives can be added to the 
composition of the present invention according to purposes, for 
example, various resins having a hydrophobic group for improving 
the ink-receiving property of the image, e.g., 
octyXphenol/formaldehyde resins,, t-butylphenol/formaldehyde 
resins, t-butylphenol/benizaldehyde resins, rosin-modified 
novolak resins, o-naphthoquinonediazidosulfonate of these 
modified novolak resins, etc. ; andplasticizers for improving the 
flexibility of the coating film, e.g. , dibutyl phthalate, dioctyl 
phthalate, butyl glyeolate, trieresyl phosphate, dioctyl adipate, 
etc. The addition amount of additives is preferably from 0.01 
to 30 wt% baaed on the total weight of the composition. 

Moreover, known resins can be added to the composition 
for further improving the abrasion resistance of the film. For 
example, polyvinyl acetal resins, polyurethane resins, ©poxy 
resins, vinyl chloride resins, nylons, polyester resins, and 
acrylic resins can be used for such a purpose. These can be used 
alone or in combination. The addition amount is preferably from 
2 to 40 wt% based on the total weight of the composition. 

Surfactants can be added to the photosensitive resin 
composition of the present invention for widening development 
latitude, e.g., nonionic surfactants as disclosed in JP-A-62- 



251740 and JP-4- 68355, and ampholytic surfactants as disclosed 
in JP-A-S9-121044 and JP-A-4-13149 can be added. 

Specific examples of nonionic surfactants include 
sorbitan tristearate, sorbitanmonopalmitate, sorbi tan trioleate, 
stearic acid monoglyceride , poly oxy ethylene sorbi tan monooleate , 
polyoxyethylenenonyl phenyl ether, etc. , and specif ic examples of 
ampholytic surfactants include alkyldi (aminoethyl) glycine, 
alJeylpolyaminoethylglycine hydrochloride , Amorgen K (trade name , 
Daiiehi Kogyo Seiyaku Co. , Ltd. , N-tetradecyl-N,N-betaine type) , 
2 -alkyl -M-carboxyethyl -N -hydroxyethylimidazol ini urn be tai ne , 
Rebon 15 (trade name, Sanyo Kasei Co., Ltd., alkylimidazoline 
series) , etc. 

The proportion of the above-described nonionic and 
ampholytic surfactants in the photosensitive resin composition 
is preferably from 0.05 to IS wt%, more preferably from 0.1 to 
S wt%. 

Improvement of Coating Surface Qua ti tyt 

Surfactants, e.g., fluorine surfactants disclosed in 
JP-A-62-170950 can be added to the photosensitive resin 
composition according to the present invention for improving the 
coating surface quality. Addition amount is preferably from 
0.001 to 1.0 wt%, more preferably from 0.005 to 0.5 wt%, based 
on the entire photosensitive resin composition. 

Yellow dyes can be added to the photosensitive resin 
composition according to the present invention , preferably yellow 
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dyes the light absorption of which at 417 nm is 70% or more of 
that at 436 nm. 

When a photosensitive material for a lithographic 
printing plate is prepared from the photosensitive resin 
composition containing the fluorine-containing polymer of the 
present invention/ the resin composition is provided on an 
appropriate support in the first place . The photosensitive resin 
composition containing the fluorine-containing polymer of the 
present invention is dissolved or dispersed in a single or mixed 
organic solvents described below, coated on a support and dried. 

Any known organic solvent can be used, but those having 
a boiling point of from 40°C to 200°C, particularly preferably 
from 60°C to 160°C, are preferably used from the viewpoint of 
advantageousness at drying. As a matter of course, organic 
solvents in which the surfactants of the present invention are 
dissolved are preferably selected. 

Examples of organic solvents include alcohols, e.g., 
methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl 
alcohol, n -butyl alcohol, isobutyl alcohol, diacatone alcohol, 
etc. ; ketones, e.g. , acetone, methyl ethyl ketone, methyl propyl 
ketone, methyl butyl ketone, methyl amyl ketone, methyl hexyl 
ketone, diethyl ketone, diisobutyl ketone, cyclohexanone, 
methylcyclohexanone , ace tylacatone , etc . ; hydrocarbons , e.g., 
benzene, toluene, xylene, cyclohexane, methoxybenzene , etc.; 
acetates, e,g., ethyl acetate, n-propyl acetate, isopropyl 
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acetate, n-butyl acetate, isobutyl acetate, ethylbutyl acetate, 
hexyl acetate, etc.; halides, e.g., methylene diehloride, 
ethylene diehloride, monochlorobenzene, etc.; ethers, e.g., 
isopropyl ether, n-butyl ether, dioxane, dimethyl dioxane, 
tetrahydrofuran, etc.; polyhydric aicohols and derivatives 
thereof, e.g., ethylene glycol, methyl cellosolve, methyl 
eellosolve acetate, ethyl cellosolve, diethyl cellosolve, 
cellosolve acetate, butyl cellosolve, butyl cellosolve acetate, 
tnethoxymethcxyethanbl , diethylene glycol monomethyl ether, 
diethylene glycol dimethyl ether, diethylene glycol methylethyl 
ether, diethylene glycol diethyl ether, propylene glycol, 
propylene glycol monomethyl ether, propylene glycol monomethyl 
ether acetate, propylene glycol monoethyl ether, propylene glycol 
monoethyl ether acetate, propylene glycol monobutyl ether, 
3-methyl-3-methoxybutanol, etc.; and specific solvents, e.g., 
dimethyl sulfoxide, N,N-diroethylformamide . They are used alone 
or in combination. The concentration of the solid content in the 
composition for coating is preferably from 2 to 50 wt%. 

Various coating methods are used in the present invention , 
e.g., roll coating, dip coating, air knife coating, gravure 
coating, gravure offset coating, hopper coating, blade coating, 
wire doctor Coating, or spray coating. Dry coating weight is 
preferably from 0,3 to 4.0 g/m 2 . As the coating amount reduces, 
the exposure amount for obtaining images can be saved but the film 
strength lowers. As the coating amount increases, the exposure 
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amount increases but the photosensitive film comes to be strong, 
as a result/ when the plate is used as a printing plate, a printing 
plate having high press life can be obtained. 

The photosensitive resin composition coated on a support 
is generally dried by hot air. Heating temperature is from 30°C 
to 200 P C, particularly preferably from 40°C to 140*C, Drying 
temperature may be maintained constant or may be increased 
stepwise. 

The removal of moisture of drying air sometimes brings 
about good results. Drying air is preferably supplied to the 
coated surface at a rate of from 0.1 m/sec to 30 m/sec, 
particularly preferably from 0.5 m/sec to 20 m/sec. 
Matting Layer: 

It is preferred to provide a matting layer on the 
thus-provided photosensitive layer surface for shortening the 
vacuum time at contact exposure using a vacuum printing frame and 
preventing halation. Specifically, providing methods of a 
matting layer as disclosed in JP-A-50-125805, JP-B-57-6582 and 
JP-B-61-28986, and a method of fusing solid particles by heat as 
disclosed in JP^B-62-62337 can be exemplified. 

A support for use in a photosensitive lithographic 
printing plate is a plate having dimensional stability and 
supports so far been used as a support of lithographic printing 
plate can be preferably used. Examples of such supports include 
paper; paper laminated vith plastics (e.g., polyethylene, 



polypropylene, polystyrene); metal plates, e.g., aluminum 
{including aluminum alloys) , 2inc, iron, and eopp&r; plastic 
films, e.g., cellulose diacetate, cellulose triacetate, 
cellulose propionate, cellulose butyrate, cellulose acetate 
butyrate, cellulose nitrate, polyethylene terephthalate, 
polyethylene, polystyrene, polypropylene, polycarbonate, and 
polyvinyl acetal; and paper or plastic films laminated or 
deposited with metals as above; and an aluminum plate is 
particularly preferably used. Aluminum plates include a pure 
aluminum plate and an aluminum alloy plate. Various aluminum 
alloys can be used, e.g. , alloys of aluminum with metals such as 
silicon, copper, manganese, magnesium, chromium, zinc, lead, 
bismuth, or nickel. These compositions include a negligible 
amount of impurities in addition to a certain amount of iron and 
titanium. 

A support is subjected to surface treatment, if necessary . 
For example, in the case of a photosensitive lithographic 
printing plate, the surface of the support is subjected to 
hydrophilization treatment. 

In the case of a metal support, in particular, a support 
having an aluminum surface, it is preferred to perform surface 
treatment such as sanding treatment, immersion treatment in an 
aqueous solution of sodium silicate/ potassium zirconium acid 
fluoride, phosphate, etc., or anodic oxidation treatment. 
Further, as disclosed in U.S. Patent 2,714,066, an aluminum plate 
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subjected to immersion treatment in an aqueous sodium silicate 
solution after sanding treatment/ or an aluminum plate Burface 
treated by immersion in an aqueous solution of alkali metal 
silicate after anodic oxidation 'treatment as disclosed in U.S. 
Patent 3,181,461 are also preferably used. Anodic oxidation 
treatment is carried out by turning on electricity with the 
aluminum plate being the anode in an electrolytic solution 
comprising alone or combination of two or more of an aqueous 
solution or nonaqueous solution of an inorganic acid such as 
phosphoric acid, chromic acid, sulfuric acid, boric acid, etc., 
or an organic acid such as oxalic acid, sulfamic acid, etc., or 
salts of these, 

Electrodeposition of silicate as disclosed inU.S. Patent 
3,658,662 is also useful. 

These hydrophilization treatments are conducted for 
preventing harmful reactions of a support with a photosensitive 
resin composition provided on the support, or for improving the 
adhesion of the support with the photosensitive layer, in addition 
to making the support surface hydrophilie. 

If needed, a treatment to remove rolling oil and a 
treatment to expose the clean surface may be effected prior to 
the sanding treatment. The former is conducted with a solvent 
such as trichlene and a surfactant and the latter is widely 
conducted with an alkali etching agent such as sodium hydroxide 
or potassium hydroxide. 
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As sanding methods, any of mechanical, chemical and 
electrochemical methods can be used. Mechanical methods include 
a ball abrading method/ a blasting method, and a brushing method 
in which water dispersion slurry of an abrasive such as pumice 
or the like is rubbed on the surface of a plate with a nylon brush, 
as a chemical method, a method of immersion in a saturated aqueous 
solution of an aluminum salt of a mineral acid as disclosed in 
JP-A-54-3U87 is preferred, and as an electrochemical method, a 
method of performing alternating current electrolysis in an acid 
electrolytic solution of hydrochloric acid, nitric acid or 
combination of these can be cited as a preferred method. Of these 
surface roughening methods, a method of combining mechanical 
roughening with electrochemical roughening as disclosed in 
JP-A-55-137993 is preferred because strong adhesion of a 
sensitized image to the support can be obtained. 

Sanding as described above is preferably performed so as 
to reach the center line surface roughness (Ra) of the surface 
of an aluminum plat© of from 0.3 to 1.0 um. 

The aluminum plate thus surface treated is washed and 
subjected to chemical etching, if. necessary. 

An etching solution is generally selected from among 
aqueous solutions of base or acid, for dissolving aluminum. In 
this case, an etching solution is selected such that a film 
different from the aluminum derived from the ingredient of the 
etching solution is not formed on the etched surface. Examples 
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of preferred etching agent include, as basic substances, sodium 
hydroxide, potassium hydroxide, tri sodium phosphate, di sodium 
phosphate, tripotassium phosphate, and dipotassium phosphate; 
and as acid substances, sulfuric acid, persulfuric acid, 
phosphoric acid, hydrochloric acid and salts thereof. Salts of 
metals having a lower tendency to ionization than aluminum, e.g. , 
zinc, chromium , cobalt, nickel, and copper are not preferred 
because an unnecessary film is formed on the etched surface. 

The concentration and temperature of these etching agents 
are most preferably set up such that the solution rate of the 
aluminum or alloy to be used falls within the range of from 0.3 
to 40 g/m 2 per immersion time of one hour, but . lower than that 
or higher than that may be used. 

Etching is performed by immersing an aluminum plate in 
an etching solution or coating the etching solution on the aluminum 
plate, and the etching is preferably carried out with the amount 
of the etching solution of from 0.5 to 10 g/m*. 

Since the etching speed is fast with the above etching 
agents, it is preferred to use a basic aqueous solution. In this 
case, as smutting is generated, desmutting treatment is generally 
conducted . As acids for use in desmutting treatment , ni trie acid, 
sulfuric acid, phosphoric acid, chromic acid, hydrofluoric acid, 
borofluorohydroacid, etc., are used. 

The etching- treated aluminum plate is washed and 
anodically oxidized, if necessary. Anodic oxidation can be 
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effected by conventionally used methods in thie field. 
Specifically, by applying a direct or alternating electric 
current to an aluminum plate in an aqueous solution or nonaqueous 
solution comprising single or combination of two or more of 
sulfuric acid, phosphoric acid, chromic acid, oxalic acid, 
sulfamic acid, or benzenesulfonic acid, an anodic oxidation film 
can be formed on the surface of the aluminum support. 

Treatment conditions of anodic oxidation cannot be 
determined unconditionally as conditions fluctuate variously 
depending upon the electrolytic solution to be used, but generally 
appropriately the concentration of an electrolytic solution is 
from 1 to 80 wt%, temperature is from 5 to.70°c, electric currant 
density is from 0.5 to 60 ampere/dm 2 , voltage is from 1 to 100 V, 
and electrolytic time is from 30 seconds to 5 minutes. 

Of these anodic oxidation treatments, the method of 
effecting anodic oxidation in sulfuric acid at high electric 
current density as disclosed in British Patent 1 ,412,768, and the 
method or effecting anodic oxidation with phosphoric acid being 
an electrolytic bath/disclosed in U.S. Patent 3,511,661 are 
particularly preferred. 

The thus-roughened and further anodically oxidized 
aluminum plate may be hydrophili zed, if necessary. As preferred 
examples thereof , there are methods of treatment with alkali metal 
silicate, e.g. , an aqueous solution of sodium silicate as 
disclosed inU.S. Patents 2,714,066 and 3, 181, 461, with potassium 
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zirconium acid fluoride as disclosed in JP-B-36-22063, and with 
polyvinylsulfonic acid as disclosed in U.S. Patent 4,153,461. 
Organic Undercoating Layfir; 

It is preferred that the' photosensitive lithographic 
printing plate according to the present invention is provided with 
an organic undercoating layer before coating a photosensitive 
layer in view of reducing the photosensitive layer remaining on 
a non-image area. Organic compounds which are used in such an 
undercoating layer are selected from carboxymethyl cellulose, 
dextrin, gum arable, organic phosphonic acid, e.g., phosphonic 
acids having an amino group, such as 2-aminoethylphosphonic acid, 
phenylphosphonic acid which may have a substituent, naphthyl- 
phosphonie acid, alkylphosphonie acid, glycerophosphonic acid, 
methylonediphosphonic acid, and ethylenediphosphonic acid, 
organic phosphoric acid, e.g., phenylphosphoric acid which may 
have a substituent, naphthylphosphoric acid, alkylphosphoric 
acid, and glycerophosphoric acid, organic phosphinic acid, e.g., 
phenylphosphinic acid which may have a substituent, 
naphthylphosphinic acid, alkylphosphinic acid, and 
glycerophosphinicacid, amino acids, e.g., glycine and a-alanine, 
and amine hydrochloride having a hydroxyl group such as 
triethanolamine hydrochloride. These compounds may be used in 
combination of two or more. 

Further, at least one compound selected from among high 
molecular compounds having the structural unit represented by the 
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following formula (F) , such as poly (p-vinylbenzoic acid) , in the 
molecule can be used in the present invention: 



— tCH 2 -C)— 



wherein R x represents a hydrogen atom, a halogen atom, or an alkyl 
group, preferably a hydrogen atom, a chlorine atom, or an alkyl 
group having from l to 4 carbon atoms, particularly preferably 
a hydrogen atom or a methyl group. 

R a and Rj each represents a hydrogen atom, a hydroxyl group, 
a halogen atom, an alJsyl group, a substituted alkyl group, an 
aromatic group, a substituted aromatic group, -OR,, -COOR5, 
-conhr,, -coR 7f or -CN, or R 2 and R* may be bonded to form a ring, 
wherein R<, Rs, R« and R? each represents an alkyl group or an 
aromatic group. R s and R 3 each more preferably represents a 
hydrogen atom, a hydroxyl group, a chlorine atom, an alkyl group 
having from 1 to 4 carbon atoms, a phenyl group, -OR«, -COORs, 
-CONHR,, -COR,, or -CN, wherein R* to R 7 each represents an alkyl 
group having from 1 to 4 carbon atoms , or a phenyl group . Ra and 
Rs each particularly preferably represents a hydrogen atom, a 
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hydroxyl group, a methyl group, or a methoxy group. 

X represents a hydrogen atom, a metal atom, or NR.RjRjgRn , 
where R», R s , Rig and Rn each represents a hydrogen atom, an alkyl 
group, a substituted alkyl group, an aromatic group, or a 
substituted aromatic group, or R« and R», may be bonded to form 
a ring. X more preferably represents a hydrogen atom, a 
monovalent metal atom, or NRsRaRmRu/ where R« to Ru each represents 
a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, 
or a phenyl group. X particularly preferably represents a 
hydrogen atom, sodium, potassium, or HR»R»R l0 R U / wherein R* to Ru 
each represents a hydrogen atom, a methyl group, or an ethyl group. 

na represents an integer of from 1 to 3, preferably 1 or 
2, and more preferably 1. 

An organic undercoating layer can be provided by the 
following methods, that is, a solution obtained by dissolving the 
above-described organic compounds in water or . a single or mixed 
organic solvent such as methanol, ethanol, methyl ethyl ketone, 
etc. , is coated on an aluminum plate, and dried to provide an 
organic undercoating layer. Alternatively, an aluminum plate is 
immersed in a solution obtained by dissolving the above-described 
organic compounds in water or a single or mixed organic solvent 
such as methanol, ethanol, methyl ethyl ketone, etc. , thereby the 
organic compounds are adsorbed onto the aluminum plate, the plate 
is washed with water or the like, and then dried to provide an 
organic undercoating layer. According to the former method, the 



solution containing the above organic compounds in concentration 
of from 0.005 to 10 wt% can be coated by various means. For 
example, any method of bar coating, rotating coating, spray 
coating and curtain coating may be used. In the latter method, 
the concentration of the solution is from 0.01 to 20 wt%, 
preferably from 0.05 to 5 wt%, immersion temperature is from 20 
to 90°C, preferably from 25 to 50°C, and immersion time is from 
0 . 1 second to 20 minutes , preferably from 2 seconds to 1 minute . 

The pH of the solution is adjusted to 1 to 12 with basic 
substance, e.g., ammonia, triethylamine, or potassium hydroxide, 
or acidic substance, e.g. , hydrochloric acid or phosphoric acid, 
A yellow dye can be added to the solution for improving tone 
reproducibility of the photosensitive lithographic printing 
plate. 

Further, a compound represented by the following formula 
(a) can be added to this solution: 

(HO)»-R 1 -(COOH)„ <a) 
wherein R x represents an arylene group having 14 or less carbon 
atoms, which may have a subatituent; and m and n each represents 
an integer of from 1 to 3. Specific examples of compounds 
represented by formula (a) include 3-hydroxybenzoic acid, 4- 
hydroxybenzoicacid, salicylic acid, l-hydroxy-2-naphthoicacid, 
2 -hydroxy- 1 -naphthoic acid, 2-hydroxy-3-ftaphfchoic acid, 2,4- 
dihydroxybenzoie acid, and lO-hydroxY-9-anthracenecarboxylic 
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acid. 

The dry coating weight of the organic under coating layer 
is generally from 2 to 200 mg/m 2 , preferably from 5 to 100 mg/m a . 
If the coating weight is less than 2 mg/m 2 , sufficient press life 
cannot be obtained, while when it is more than 200 mg/m 8 , press 
life similarly lowers. 
Bach Coating Layer.; 

The back surface of the support is provided with a back 
coating layer, if necessary. Coating layers comprising a metal 
oxide obtained by hydrolyzing and polycondensing the organic high 
molecular compounds disclosed in JP-A-5-45885 and the organic or 
inorganic metal compounds disclosed in JP-A-6-35174 are 
preferably used as such a back coating layer. 

Of these coating layers, alkoxyl compounds of silicon 
such as Si {OCH 3 >4, Si (0C a H a ) 4 ,, Si <0C*H 7 ) «, Si (0C 4 K 9 ) 4 are inexpensive 
and easily available, and coating layers of the metal oxides 
obtained from these compounds are excellent in resistance against 
a developing solution and particularly preferred. 

The thus-obtained lithographic printing plate is 
generally subjected to image exposure and development process. 

As the light sources of actinic ray used for image exposure, 
a . g. , a mercury lamp, a metal halide lamp, a xenon lamp, a chemical 
lamp , and a carbon arc lamp are used . Radial rays include electron 
beams, X-rays, ion beams, and far infrared rays. Further, g- 
rays, i-rays, Deep-UV rays, high density energy beams (laser 
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beams) are also used. As las©* beams, helium-neon laser, argon 
laser, krypton laser, helium-cadmium laser, and KrF exiroa laser 
can be cited. Further, in a direct imaging printing plate for 
laser, light sources having light emission wavelength at near 
infrared to infrared are preferred, and a solid state laser and 
a semiconductor laser are particularly preferred. 

Developing solutions containing (a) at least on« kind of 
sugar selected from nonreducing sugars , (b) at least one kind of 
base, and having pH of from 9.0 to 13.5 are preferably used as 
a developing solution for a lithographic printing plate using the 
photosensitive resin composition according to the present 
invention. 

This developing solution is described in detail below. 
Unless otherwise indicated, a developing solution means a 
developing initiator (a developing solution in a narrow sense) 
and a developing replenisher. 

This developing solution preferably comprises, as main 
components, at least one compound selected from nonreducing 
sugars and at least one base, and the pH of the solution is 
preferably within the range of from 9.0 to 13.5. 

Such nonreducing sugars are sugars which do not have a 
free aldehyde group and a ketone group and do not show reducing 
property. They are classified to a trehalose type 
oligosaccharide in which reducing groups are bonded to each other, 
a glycoside in which reducing, groups of sugars and nonsugars are 
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bonded to each other, and a sugar alcohol obtained by the reduction 
by hydrogenation of sugars, and all of these nonreducing sugars 
can be preferably used . Trehalose type oligosaccharides include 
auccharose and trehalose, glycosides include alkyl glycoside, 
phenol glycoside, and mustard oil glycoside, and sugar alcohols 
include D- and L-arabitol, ribitol, xylitol, D- and L-sorbitol, 
D- and L-mannitol, D- andL-iditol, D- and L-talitol, dulicitol, 
and alloduleitol. In addition, maltitol obtained by 
hydrogenation of disaccharide and the reductant (reduced starch 
syrup) obtained by hydrogenation of oligosaccharide are 
preferably used. Particularly preferred of these nonreducing 
sugars are sugar al cohols and sueeharose . Above ali , n-sorbi tol , 
sueoharose and reduced starch syrup are preferred for the reasons 
that they show buffer action in an appropriate pH range and 
inexpensive. 

Such nonreducing sugars can be used alone or in 
combination of two or more, and the proportion of nonreducing 
sugars in the developing solution is preferably from 0 . 1 to 30 wt% , 
more preferably from 1 to 20 wt%. If the concentration is less 
than this range, sufficient buffer action cannot be obtained, 
while when the concentration is out of this range, high 
concentration of developing solutions is difficult to obtain and 
the problem of the production cost increase arises. 

When reducing sugars are used in combination with bases, 
the system discolors to brown with the lapse of time and pH 



gradually decreases, which results in the reduction of developing 
property. 

Alkali agents so far been known can be used as a base to 
be used in combination with reducing sugars. Examples of such 
alkali agents include an inorganic alkali agent such as sodium 
hydroxide,, potassium hydroxide, lithium hydroxide, trisodium 
phosphate, tripotassium phosphate, triammonium phosphate, 
disodium phosphate, dipotas si um phosphate, diammonium phosphate, 
sodium carbonate, potassium carbonate, ammonium carbonate, 
sodium hydrogencarbonate , potassium hydrogencarbonate , ammonium 
hydrogencarbonate, sodium borate , potassium borate, and ammonium 
borate. In addition to the above, organic alkali agents such as 
monoroethyl amine, dimethylamine, trimethylamine, monoethyl amine, 
diethylamine, triethylamine, monoisopropyl amine, 
diisapropylamine, triisopropylamina, n-butylaroine, 
monoethanolamine, diethanblamine, triethanol amine, 
monoisopropanol amine, diisoprppanolamine, ethyleneimine, 
ethylenediamine, and pyridine are also used. 

These alkali agents are used alone or in combination of 
two or more. Of these alkali agents, sodium hydroxide and 
potassium hydroxide are preferred for the reason that the pH 
adjustment in a wide pH range becomes possible by adjusting the 
amount of these alkali agents based on the nonreducing sugars. 
Further, trisodium phosphate, tripotassium phosphate, sodium 
carbonate, potassium carbonate are also preferred due to their 
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own buffer action. 

These alkali agents are added so as to reach the pH 9.0 
to 13.5 of the developing solution , and the addition amount is 
determined depending upon the desired pH , the kind and the addition 
amount of the nonreducing sugars to be used. The preferred pH 
range is from. 10.0 to 13.2. 

An alkaline buffering solution comprising weak base and 
weak acid other than sugars can further be used in the developing 
solution in combination. Weak acids for use as such a buffering 
solution preferably have a dissociation constant (pKa) of from 
10.0 to 13.2. Such weak acids are selected from the weak acids 
described, for example, in Ionization Constanta of Qraanir. A»4ri« 
in Aqueous Solution/ Fergamon Press Co. Examples of weak acids 
include alcohols, e.g., 2 ,2,3,3~tetrafluoropropanol-l (pKa: 
12.74), trifluoroethanol (pKa: 12.37), trichloroethanol <pKa: 
12.24); aldehydes, e.g., pyridine-2-aldehyde (pKa: 12.68), 
pyridine-4 -aldehyde (pKa: 12.05); compounds having a phenolic 
hydroxyl group, e.g., salicylic acid (pKa: 13.0) , 3-hydroxy- 
2 -naphthoic acid <pKa: 12.84), catechol (pKai 12 . 6) , gallic acid 
(pKa: 12,4), sulf osalicylic acid (pKa: 11.7), 3,4- 
dihydroxysulfonic acid (pKaj 12.2), 3,4-dihydroxybenzoic acid 
<pKa: 11,94) , 1,2,4-trihydroxybenzene (pKa: 11.82) , hydrogjuinona 
(pKa: 11.56), pyrogallol <pKa: 11.34), o-eresol (pKa: 10.33), 
resorcinol (pKa: 11.27), p-cresol (pKa: 10.27), m-cresol (pKa: 
10.09); oximes, e.g., 2-butanoneoxime (pKa: 12.45), acetoxime 
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(pKa: 12.42), 1,2-cyeloheptanedionedioxime (pKa: 12.3), 
2-hydroxybenzaldehydeoxime (pKa: 12.10) , dimethylglyoxixne (pKa: 
11.9), ethanedianridodioxime (pKa: 11.37), acetophenoneoxime 
(pKa: 11.35); nucleic acid- relating substances , e.g., adenosine 
(pKa: 12.56), inosine (pKa: 12.5), guanine (pKa: 12.3), eytosine 
(pKa: 12.2)', hypoxanthine (pKa: 12.1), xanthine (pKa: 11.9); 
diethylaminomethylsulfonic acid (pKa: 12,32), l-amino-3,3,3- 
trifluorobenzoic acid (pKa: 12,29), isopropylidenedisulfonic 
acid (pKa: 12.10), 1, 1-ethylidenediphosphonic acid (pKa: 11.54), 
1 , 1 -ethylidenediphosphonic acid-1 -hydroxy (pKa : 11.52), 
benzimidazole (pKa: 12.86), thiobenzamide (pKa: 12.8), 
picolinethioamide (pKa: 12.55), and barbituric acid <pKa: 12.5). 

Of these weak acids, sulfosalicylic acid and salicylic 
acid are preferred. 

Sodium hydroxide, ammonium hydroxide, potassium 
hydroxide, and lithium hydroxide are preferably used as a base 
to be used in combination with a weak acid. 

These alkali agents are used alone or in combination of 
two or more. 

These alkali agents are used with adjusting P H in a desired 
range by the concentration and combination. 

Various surfactants can be added to the developing 
solution according to necessity with a view to accelerating 
development, dispersing developer scum, and increasing the 
affinity to ink of the image area of a printing plate. As 
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preferred surfactants/ anionic, cationic, nonionic, and 
ampholytic surfactants can be exemplified. 

Preferred examples of surfactants include nonionic 
surfactants, e.g., polyoxyethylenealkyl ethers, polyoxy- 
ethylenealkylphenyl ethers, polyoxyethylenepolystyrylphenyl 
ethers, polyoxyethylenepolyoxypropylenealkyl ethers, glycerol 
fatty acid partial esters, sorbitan fatty acid partial esters, 
pent aery thritol fatty acid partial esters, propylene glycol 
monofatty acid esters, sucrose fatty acid partial esters, 
polyoxyethylene sorbitan fatty acid partial esters, 
polyoxyethylene sorbitol fatty acid partial esters, polyethylene 
glycol fatty acid esters, polyglycerol fatty acid partial esters, 
polyoxyethylenated castor oils, polyoxyethylene glycerol fatty 
acid partial esters, fatty acid diethanol amides, N,N-bis-2- 
hydroxyalkyiamines , polyoxyethyleneaikyl amine, triethanolamine 
fatty acid ester, and trialkyl amine oxide; fatty acid salts, 
abietates, hydroxyalkanesulfonates , alkanesulfonatea, 
dialkylsulfosuccinates, straight chain alkylbenzenesulfonates, 
branched chain alkylbenzenesulfonates, 
alkylnaphthalenesulf onates , 

alkylphenoxypolyoxye thylenepropyl sulfonates , polyoxyethylene- 
alkylsulfophenyl ethers, N-methyl-N-oleyl taurine sodium salt, 
N-alkylsulfosuccinate monoamido disodium salt, petroleum 
sulfonates, sulfated tallow, fatty acid alkyl ester sulfates, 
alkyl sulfates, polyoxyethylenealkyl ether sulfates, fatty acid 
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monoglyceride sulfates, polyoxyethylenealkylphenyl ether 
sulfates, polyoxyethylenestyryl phenyl ether sulfates, 
alkylphosphates , polyoxyethylenealkyl ether phosphates, 
polyoxyethylenealkylphenyl ether phosphates, partially 
saponified products of styrene/maleic anhydride copolymers, 
anionic surfactants, e.g., condensation products of 
naphthalenesulfonate/ formaldehyde, alkylamines , tertiary 
ammonium salts, e.g,, tetrabutyl ammonium bromide, cationic 
surfactants, e.g., poiyoxyethylenealkylamines, polyethylene- 
polyamine derivatives, ampholytic surfactants, e.g., carboxy- 
betaines, ami nocarboxylic acids, sulfobetaines, aminosulf ates , 
and imidazolines. Of the above surfactants, "polyoxyethylene" 
can include polyoxyalkylena such as polyoxymethylene, 
polyoxypropylene, polyoxybutylene, therefore, surfactants 
thereof are also included. 

More preferred surfactants are surfactants which include 
a perfluoroalkyl group in the molecule. Examples of such 
surfactants include an anionic type, e.g., perfluoro- 
alkyl carboxylate, perfluoroalkylsulfonates , perfluoroalkyl - 
phosphates, an ampholytic type, e.g., perfluoroalkylbetaine, a 
cationic type, e.g., perfluoroalkyl trimethylammonium salt, and 
a nonionic type, e.g., perf luoroalkylamine oxide, 
perfluoroalkylethylene oxide adducts, oligomers containing a 
perfluoroalkyl group and a hydrophilic group, oligomers 
containing a perfluoroalkyl group and a lipophilic group, 
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oligomers containing a perfluoroalkyl group, a hydrophilic group, 
and a lipophilic group, and urethane containing a perfluoroalkyl 
group and a lipophilic group. 

These surfactants can be used alone or in combination of 
two or more, and they are added to a developing solution in the 
range of preferably from 0,001 to 10 wt%, more preferably from 
0.01 to 5 wt%. 

Various development stabilizers can be used in a 
developing solution. Polyethylene adducts of sugar alcohols 
disclosed in JP-A- 6-28207 9, tetraalkylammonium salts such as 
tetrabutyl ammonium hydroxide, phosphonium salts such as 
tetrabutylphosphonium bromide, and iodonium salts such as 
diphenyliodonium chloride are exemplified as preferred examples 
of such development stabilizers. 

Further, anionic surfactants and ampholytic surfactants 
disclosed in JP-A-50-51324 , water-soluble cathionic polymers 
diselosed in JP-A-55-95946, water-soluble ampholytic high 
molecular electrolyte disclosed in JP-A-56-142528 can also be 
exemplified. 

Further, organic boron compounds added with alkylene 
glycol disclosed in JP-A-59-84241, polyoxyethylene/ 
polyoxypropylene block polymer type water-soluble surfactants 
disclosed in JP-A-60-11124 6, alkylenedi amine compounds 
substituted with polyoxyethylene/polyoxypropylene disclosed in 
JP-A-60-129750, polyethylene glycol having a weight average 
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molecular weight of 300 or more disclosed in JP-A-61-215554, 
fluorine-containing surfactants having a cationic group 
disclosed in JP-A-63-175858, and water-soluble ethylene oxide 
addition compounds obtained by adding 4 mols or more of ethylene 
oxide to alcohol, water-soluble polyalkylene compounds disclosed 
in jp-a-2-39157 can be exemplified. 

Further, an organic solvent can be added to a developing 
solution, if necessary. Such an organic solvent has solubility 
in water of 10 wt% or less, preferably 5 wt% or less, e.g., 

1 - phenyl ethanol, 2 -phenyl ethanol, 3-phenyl-l-propanol, 

4 -phenyl -1-butanol, 4-phenyl-2-butanol / 2-phenyl-l-butanol, 

2- phenoxyethanol , 2 -benzyl oxyethanol , o-methoxybenzyl alcohol , 
rr.-methoxy benzyl alcohol, p-methoxybenzyl alcohol, benzyl alcohol , 
cyclohexanol , 2-methylcyclohexanol, 3-methylcyelohexanol , 
4-mothylcyclohexanol, N-phenylethanolamine , and 
N-phenyldiethanolamine can be exemplified. The Content of the 
organic solvent is from 0.1 to 5 wt% based on the total weight 
of the working solution. The use amount of the organic solvent 
is intimately related with the use amount of the surfactant. It 
is preferred to increase the amount of the surfactant as the amount 
of the organic solvent increases. This is because if the amount 
of the surfactant is small and the amount of the organic solvent 
is large, the organic solvent does not dissolve completely, 
therefore, good developing property cannot be ensured. 

Moreover, a reducing agent can be added to a developing 
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solution . A reducing agent is added in order to prevent a printing 
plate from being contaminated and it is particularly effective 
when a negative type lithographic printing plate containing a 
photosensitive diazonium salt compound is developed. As 
preferred organic reducing agents, phenol compounds, e.g., 
thiosalicylic acid, hydrocjuinone, matol, methoxyquinone, 
resorcin, and 2 -methyl resorcin, and amine compounds/ e.g., 
phenylenediamine and phenylhydra2ine can be exemplified. 
Examples of more preferred inorganic reducing agents include 
sodium salt, potassium salt, and ammonium salt of inorganic acid 
such as sulfurous acid, sulfurous acid hydroacid, phosphorous 
acid/ phosphorous acid hydroacid/ phosphorous acid secondary 
hydroacid, thiosulfuric acid, and dithionic acid. Of these 
reducing agents, sulfite is particularly excellent in 
contamination preventing effect. The amount of these reducing 
agents are from 0.05 to 5 wt% based on the developing solution. 

Further, a developing agent can contain organic 
carboxylic acid. Preferred organic carboxylic acids are 
aliphatic and aromatic carboxylic acids having from 6 to 20 carbon 
atoms. Specific examples of aliphatic carboxylic acids include 
eaproic acid, enanthylie acid, caprylic acid, lauric acid, 
myristic acid, palmitic acid, and stearic acid/ and particularly 
preferred organic carboxylic acid is alJcanoic acid having from 
8 to 12 carbon atoms. Further, unsaturated fatty acids having 
a double bond in carbon chain can be used or carbon chain may be 
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branched . 

Examples of aromatic carboxylic acids include compounds 
in which a benzene ring, naphthalene ring, or anthracene ring is 
substituted with a carboxylic group, specifically 

0- chlorobenzoic acid, p-chlorobenzoic acid, o-hydroxybenzoic 
acid, p-hydroxybenzoioacid, o-aminobenzoic acid, p-aminobenzoic 
acid, 2,4-dihydroxybenzoic acid, 2,5-dihydroxybenzoic acid, 
2,6-dihydroxybenzoic acid, 2 ,3-dihydroxybenzoic acid, 

3, 5 -di hydroxy benzoic acid, gallic acid, l-hydroxy-2 -naphthoic 
acid, 3 -hydroxy-2 -naphthoic acid, 2-hydroxy-l -naphthoic acid, 

1 - naphthoic acid, and 2-naphthoic acid, and hydroxynaphthoic acid 
is particularly effectively used-. 

It is preferred to use these aliphatic and aromatic 
carboxylic acids as sodium salt, potassium salt or ammonium salt 
for heightening water solubility. The content of carboxylic 
acids for use in a developing solution is not particularly limited, 
but when it is lower than 0.1 wt%, sufficient effect cannot be 
obtained, while when it is more than 10 wt%, not only further 
effect cannot be obtained but the solubility of other additives 
is hindered. Accordingly, a preferred content is from 0.1 to 
10 wt%, more preferably from 0.5 to 4 wt%, based on the working 
developing solution. 

Further, if necessary, a developing solution can contain 
antiseptics, coloring agents, thickeners, defoaming agents, and 
water softeners. Examples of water softeners include 
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polyphosphorie acid and sodium salt, potassium salt and ammonium 
salt thereof, aminopolycarboxylic acid and sodium salt , potassium 
salt and ammonium salt thereof, e.g., ethyl en edi ami netetraace tic 
acid, diethylenetriaminepentaaeetic acid, 
triethyl©net©tramin«hexaacetic acid, hydroxy- 
ethylathylenediaminetriacetic acid, . nitrilotriaeetic acid, 
1,2-diaminocyclohexanetetraacetic acid, and l,3-diamino-2- 
propanoltetzaacetic acid, amino tri (methyl enephosphonic acid), 
ethyl enedi ami netetra (methylenephosphonic acid) , diethylene- 
triaminepehta (me thylenepho aphonic acid), tri ethyl ene- 
tetraminehexa (methylenephosphonic acid) , hydroxyethyl- 
ethylenediaminetri (methylenephosphonic acid) , and 1- 
hydroxytaene-l,l-diphosphonic acid and sodium salt, potassium 
salt and ammonium salt thereof. 

The optimal value of water softeners varies according to 
chelation, the hardness and amount of the hard water to be used 
but is generally from 0.01 to 5 wt%, more preferably from 0.01 
to 0.5 wt%, based on the working developing solution. If the 
addition amount is less than this range, the expected effect cannot 
be obtained sufficiently, and if the amount is more than this range, 
adverse effects on the image area comes to appear, such as color 
missing. 

The remainder of the component of a developing solution 
is water. From the viewpoint of conveyance, it is convenient to 
prepare a developing solution in concentration to dilute with 
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water at use. The concentration is preferably such that each 
component does not separate or precipitate. 

The developing solution disclosed in JP-A-6-282079 can 
also be used as the developing solution of the lithographic 
printing plate using the photosensitive resin composition 
according to the present invention . This i s a developing solution 
containing silicic acid alkali metal salt having an SiO,/MjO (M 
represents alkali metal) molar ratio of from 0.5 to 2.0, and a 
water-soluble ethylene oxide adduct obtained by adding 5 mols or 
more ethylene oxide to a sugar alcohol having 4 or more hydroxyl 
groups. The sugar alcohol is a polyhydrie alcohol corresponding 
to the alcohol in which the aldehyde, group and the ketone group 
of the sugar are reduced to make a primary alcohol and a secondary 
alcohol. Specific examples of sugar alcohols include 0- and 
L-threitol, erythritol, D- and 3>arabitol, ribltol, xylitol, 
D- and L-sorbitol, D- and L-mannitol, D- and L-iditol, D- and 
L-talitol, dulicitol, and allodulcitol . Further, di-, tri-, 
tetra-/ ponta- and hexaglycerol which are condensation products 
of sugar alcohol can be exemplified. The aforesaid water-soluble 
ethylene oxide adduct can be obtained by adding 5 mols or more 
ethylene oxide to 1 mol of sugar alcohol. Further, if necessary, 
an ethylene oxide adduct may be block copolymer i zed with a 
propylene oxide within such a range as the solubility is not 
hindered. These ethylene oxide adducts may be used alone or in 
combination of two or more. 
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The addition amount of water-soluble ethylene oxide 
adduct is preferably from 0.001 to 5 wt%, more preferably from 
0.001 to 2 wt%/ based on the developing solution (working 
solution) . 

Various surfactants can be added to the developing 
solution aacording to necessity with a view to accelerating 
development, dispersing developer scum, and increasing the 
affinity to ink of the image area of a printing plate. 

The PS plate development treated with the developing 
solution having the above composition is post-treated with a 
washing water, a rinsing water containing surfactants, a finisher 
or a protective mucilage containing gum arabic and starch 
derivatives as main components. In the post- treatment of the PS 
plate according to the present invention, these treatments are 
used in various combinations. 

In recent years, an automatic processor for a PS plate 
is used prevailingly in the plate-making/printing industry for 
the purpose of rationalization and standardization of plate- 
making work , Such an automatic processor generally consists of 
a development part and a post- treatment part and equipped with 
a conveying unit of a PS plate, processing solution tanks, and 
spraying unit. Development and post-treatment are effected by 
spraying each processing solution pumped up to the PS plate by 
means of a spray nozzle while conveying the exposed PS plate 
horizontally. A method of development processing a PS plate while 
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conveying with the PS plate being immersed in a processing solution 
tank filled with a processing solution by means of guide rolls 
in the solution, and a method of washing the plate surface after 
development by supplying a certain small amount of a washing water 
and reusing the waste solution as a diluent solution of a 
concentrated developing solution are also known. 

In such automatic processing, processing can be carried 
out with replenishing each replenisher to each processing 
solution corresponding to the processing amount, the operating 
time, etc. Moreover, a nonreturnable system in which processing 
is carried out with substantially a virgin solution is also 
applicable. 

A lithographic printing plate obtained through these 
processes is loaded on an offset printing machine for use for 
printing of a lot of sheets. 

The second fluorine-containing polymer is described 

below. 

Vinyl monomers represented by formulae (lb) , (2b) and 
(3b) which are characteristics of the present invention are 
described in detail below. 

A fluoro aliphatic group-containing vinyl monomer 
represented by formula (lb) is described below. 



CH 2 =CAb [COO-Ftb * -Rfb] 
wherein Ab represents a hydrogen atom or a 



(lb) 

»thyl group; Rb' 



represents a single bond, ~(CH 2 ):*-, - {CHa) Bfc NRb"S0 2 - / or 
- (CH a ) tnb NRb 1I CO-; nib represents an integer of from 1 to 4; Rb" 
represents a hydrogen atom or an alkyl group; and Rfb represents 
CnbFznb+i; and nb represents an integer of 3 or more. 

Rb" preferably represents a hydrogen atom, or an alkyl 
group having from i to 20 carbon atoms (e.g., methyl , ethyl , propyl , 
isopropyl) ; and nb preferably represents an integer of from 3 to 
20. 

Specif ie examples of preferred Compounds (lb-1) to (lb-8) 
represented by formula (lb) are shown below but the present 
invention is not restricted thereto. 
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( lb-1 ) CH 2 =CHCOCH 2 CH 2 (CF 2 ) g F 
0 

( ib-2 ) CH^CH-C-OCH^CCF^P 
0 n=6, 8,10,12 

(lb-3) ^ H 3 

CH 2 = C - COCH 2 CH 2 <CF 2 ) 8 F 
0 

(lb-4) CH 3 

CH-^C-COCH^CFAP 

0 n»6, 8, 10, 12 

( lb - 5 ) CH2=CHCOCH 2 CH 3 ^S02{CF 2 ) 6 F 

0 Pr 
(lb-5) CH 3 

CH 2 =C - C0CHXH 2 NSO 2 (CF 2 ) 8 F 
0 Pr 

„CF 3 

CH 1 »CHCOCHiCH 2 (CF,) < CF N 

0 N CF 3 

(lb-8) CH 3 

CH^C^COCH 2 CH a (CF 2 ) 3 CF^ . 

0 S CF 3 



- 114 - 



The content of these fluoro aliphatic group-containing 
vinyl monomers which are used in the second fluorine-containing 
polymer according to the present invention is from 3 to 70 wt%, 
preferably from 7 to 40 wt%, based on the weight of the polymer. 

An acidic hydrogen-containing vinyl monomer represented 
by the following formula (2b) is described below. 

CH 2 -CAb [CO-Wb-Rib-SOzNH-Ra,] (2b) 
wherein Ab represents a hydrogen atom or a methyl group; Wb 
represents an oxygen atom or -NRn,- ; Ra> represents a hydrogen atom, 
an alkyl group, or an aryl group; Ru, represents an alkylene group 
which may have a substituent or an arylene group which may have 
a substituent; and R», represents a hydrogen atom, an alkyl group, 
or an aryl group. 

As preferred range of the monomer represented by formula 
(2b) , Ru, represents an alkylene group having from 1 to 12 carbon 
atoms, which may have a substituent, or an arylene group having 
from 6 to 20 carbon atoms, which may have a substituent; Rn, 
represents a hydrogen atom, an alkyl group having from 1 to 20 
carbon atoms, or an aryl group having from 6 to 20 carbon atoms ; 
and Ra represents a hydrogen atom, an alkyl group having from 
1 to 20 carbon atoms , or an aryl group having from 6 to 20 carbon 
atoms : 

In formula (2b) , preferred alkylene groups represented 
by are an alkylene group having from 1 to 20 carbon atoms, 
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e.g., methylene, ethylene, and isopropylene; and preferred 
arylene groups represented by Ru» are an arylen© group having from 
6 to 18 carbon atoms, e.g., phenyl ene and naphthylene. 

The aryl group and the alicyl group represented by R», may 
have a substituent, and examples of the substituents include a 
halogen atom (e.g., fluorine, chlorine, bromine), an alkoxyl 
group (e.g. , methoxy, ethoxy) , an aryloxy group (e.g. , phenoxy) , 
acyanogroup, an amino group (e.g. , acetamido) , an alkoxycarbonyl 
group (e.g. , ethoxyearbonyl) , an alkyl group having from 1 to 20 
carbon atoms, and an aryl group having from G to 18 carbon atoms. 

Specific examples of preferred Compounds (2b-l) to 
(2b-10) represented by formula (2b) are shown below but the present 
invention is not restricted thereto. 
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CH, 

<2b " 31 ^Y"-Ofy- " 

«2b-4) J 

0 CH 3 W 

(2b-5) CI 



( 2b-6 ) o _ CH 2 CH 2 CH 3 S0 2 NH 2 

0 
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(2b-7) 



(2b-8) 



(2b-9) 



(2b-10) 
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The content of these acidic group-containing vinyl 
monomers of formula (2) which are used in the second 
fluorine-containing polymer according to the present invention 
is from 5 to 70 wt%, preferably from 10 to 50 wt%, based on the 
weight of the polymer. 

A vinyl monomer represented by the following formula <3b> 
is described below. 

CH z =CAb[CO-Wb-Rsb] <3b) 
wherein Ab represents a hydrogen atom or a methyl group; Wb 
represents an oxygen atom or -NRjj,-; Ra, represents a hydrogen atom, 
an alkyl group, or an aryl group; and R», represents an aliphatic 
group having 9 or more carbon atoms, or an aromatic group 
substituted with an aliphatic group having 2 or more carbon atoms . 

As preferred range of the monomer represented by formula 
(3b) , Wb represents an oxygen atom or -nr^,-; r % represents a 
hydrogen atom, an alkyl group having from 1 to 20 carbon atoms, 
or an aryl group having from 6 to 20 carbon atoms ; and R», represents 
an aliphatic group having 9 or more carbon atoms, or an aromatic 
group substituted with an aliphatic group having 2 or more carbon 
atoms. As specific examples of the monomers, the following 
monomers can be exemplified. 

For example, nonyl acrylate, decyl acrylate, lauryl 
acrylate, stearyl acrylate, behenyl acrylate, diefchylbenzyl 
acrylate, ethylbenzyl acrylate, n-propylbensyl acrylate, 
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isopropylbenayl acrylate, n-butylbenzyl acrylate, isobutyl- 
benzyl acrylate, tert-butylbenzyl acrylate , ethylphenyl acrylate, 
n-propylphenyl acrylate, isopropyl phenyl acrylate, 
n-butylphenyl acrylate, isobutylphenyl acrylate, and tert- 
butylphenyl acrylate. Preferred of these are lauryl acrylate, 
stearyl acrylate, behenyl acrylate, tert-butylbenzyl acrylate, 
and tert-butylphenyl acrylate. 

Further, methacrylic esters can be cited, e.g., nonyl 
methacrylate, decyl methacrylate, lauryl methacrylate, stearyl 
methaerylate, behenyl methacrylate , diethylbenzyl methacrylate, 
ethylbenzyl methacrylate, n-propylbenzyl methacrylate, 
isopropylbenzyl methacrylate, n-butylbenzyl methacrylate, 
isobutylbenzyl methacrylate, tert-butylbenzyl methacrylate, 
ethylphenyl methacrylate, n-propylphenyl methacrylate, 
isopropylphenyl methacrylate, n-butylphenyl methacrylate, 
isobutylphenyl methacrylate, and tert-butylphenyl methacrylate. 
Preferred of these are lauryl methacrylate , stearyl methacrylate, 
behenyl methacrylate, tert-butylbenzyl methacrylate, and 
tert-butylphenyl methaerylate. 

Further, the following acrylamides and methacrylamides 
can also be exemplified: N-nonylacrylamide, N-decylacrylamide, 
N-laurylacrylamide, N-stearylacrylamide, N-nonylmethacrylamide, 
N-decylmethacrylaroide , N-laurylmethacrylamide, and 
N-s tearylme thacrylamide , 

Further, of the acrylate, methacrylate, acrylamide or 



- 120 - 



methacrylamide having an aliphatic group having 9 or more carbon 
atoms, or an aromatic group substituted with an aliphatic group 
having 2 or more carbon atoms, more preferred monomer is aery late, 
methacrylate, acrylamide or methacrylamide having an aliphatic 
group having 12 or more carbon atoms. 

The content of the vinyl monomers of formula (3b) for use 
in the second fluorine-containing polymer of the present 
invention is from 5 to 80 wt%, preferably from 10 to 70 wt%, based 
on the weight of the second fluorine-containing polymer. 

Further, as examples of other addition polymerizable 
unsaturated compounds which are used according to cases, those 
described in J. Brandrup, Polymer Handbook f 2nd Ed _ T Chap. 2, pp. 
1-483, Wiley Xnterscience (197S) can be used. 

The second fluorine-containing polymer of the present 
invention can be manufactured by conventionally well-known 
methods. For example, the second fluorine-containing polymer 
can be produced by adding a widely used radical polymerization 
initiator to <meth) acrylate having a fluoro aliphatic group, 
(meth) acrylate having an aliphatic group or an aromatic group, 
and a vinyl monomer containing an acidic group in which an acidic 
hydrogen atom is bonded to a nitrogen atom in an organic solvent 
and bringing about thermal polymerization, alternatively, in some 
cases, by adding other addition polymerizable unsaturated 
compounds and in the same manner as above. 

Specific examples of the structures of the second 
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fluorine-containing polymer according to the present invention 
(Pb-1) to (Pb-8) are shown below. Numerals in formulae indicate 
the molar ratio of each monomer component. 
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(Pfo-l) 



-(CH 2 CH^ 



C-0 

i 

0 

CH 2 CH 2 



-iCH 2 fH^ 
C=0 



CH 3 

c=o 

NH 



CH 2 CH(CH 2 )6CH 3 

4h 5 



SO2NH2 



(Pb-2) 



(Pb-3) 



(Pb-4) 



-fCH 2 CH^ 




CH 3 

— (CH 2 CH^ (CH^p^y- 

00 9=0 
° 0 



1 - 

[CH 2 C)5j-tCH 2 CH>j5— 



CN 



S02NH-CH 3 
CK 3 

C=0 
NH 



SO2NH 



C<H 9 



CH 3 

-^CH 2 CH%-^CH 2 ^ _ r „^ 0 

c=o c=o c=o ^ / \ 

0 0-C ia H 37 NH 

CH 2 CH 2 N^S0 2 C 8 F ir |Qj ch 3 

SOsNH-Q^OH 



CCH Z -CH^ — (CH-CH^ 



(Pb-5) 



(Pb-6) 



(Pb-7) 



(Pb-8) 



^CCH 2 CHt^ 

C=0 

i 

0 



CH 3 



CH 2 CH 2 NS0 2 C 8 F 17 
(n)C 3 H 7 



I 

c=»o 

I 

0 

I 



C-0 
NH 



CH, 



SO2NH' 



CH3 



C=0 
l 

o 
I 

CK2CH 2 C|F 17 



— CCH 3 CH^ 
C=0 

6 



CH 3 

- I 
0 

Cn)C I8 H 37 



C=0 



CH 3 

c=o 

NH 



CH, 



CH 3 



S0 2 NH^ 



CH 3 
C=0 



CH2CH 2 NS0 2 C»F 17 



N-Cn)C 12 H^ NH 

IT 



S0 2 NH< 



c=»o 

I 

0 



C 4 H 9 



-*CH 2 CHt^- 
NH 



S0 2 NH- 



CH 3 



OC 4 H« 



The second fluorine-containing polymer for use in the 
present invention has an average molecular weight of from 3,000 
to 200,000, more preferably from 6,000 to 100,000. 

Other components necessary in the production of the 
positive typ« photosensitive resin composition according to the 
present invention are described below. 

in the second photosensitive composition according to the 
present invention, the aforesaid o-quinonediazide compound is an 
essential photosensitive component in addition to a high 
molecular compound having the constitutional components 
represented by formulae (lb) , <2b) and <3b) as copolymer 
components . . 

As photosensitive compounds other than o-quinonediazide 
compound, chemical amplification series photosensitive 
substances comprising the combination of a compound in which an 
alkali-soluble group is protected with an acid decomposable group 
(a group having the nature which is decomposed by an acid) and 
a photo-aaid generator (a compound which generates an acid with 
irradiation of radiation) can be used. 

Of the compounds which generate an acid by irradiation 
of actinic ray or radiation, particularly useful compounds are 
described below. 

(1) The oxazole derivative represented by the following formula 
(PAG1) substituted with a trihalomethyl group and the S-triazine 
derivative represented by formula (PAG2) : 
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N-N 

r" h 
R 1 ' CY 3 



(PAGO 




wherein R 1 represents a substituted or unsubstituted aryl group. 



or an alkenyl group; R a represents a substituted or unsubstituted 
aryl group, an alkenyl group, an alkyl group, or -CY$; and Y 
represents a chlorine atom or a bromine atom. 

Specifically, the following compounds can be exemplified 
but the present invention is not limited thereto. 




(PAG1-1) 




N-N 



(PAG1-2) 
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cci 3 

XT 



N N 

(PAG2-D A A r 



CI 



C1 3 C^N "CClg 




NCC^COzCzHs) 



N 



ci 3 c A n X cci 3 ci3C A N A ca 3 a 3 c^N^cci 3 

(PAG2-2) (PAC2-4) CPAG2-5) 



(2) The iodonium salt represented by the following formula (PAG3) , 
and the sulfonium salt or diazonium salt represented by formula 
(PAG4) 

(F»AC:i) (PAGO 



wherein Ar x andAr* each represents a substituted or unsubsti tuted 
aryl group. As preferred substituents, an alkyl group, a 
haloalkyl group, a cycloalkyl group, an aryl group, an alkoxyl 
group, a nitro group, a earboxyl group, an alkoxycarbonyl group, 
a hydroxyl group, a mercapto group and a halogen atom can be 
exemplified. 

R 3 , R 4 and R* each represents a substituted or 
unsubstituted alkyl group or an aryl group, preferably an aryl 
group having from 6 to 14 carbon atoms , an alkyl group having from 
1 to 8 carbon atoms, and substitution derivatives thereof. 
Preferred substituents of .the aryl group include an alkoxyl group 
having from 1 to 8 carbon atoms, an alkyl group having from 1 to 
8 carbon atoms, a nitro group, a earboxyl group, a hydroxyl group 
and a halogen atom. Preferred substituents of the alkyl group 
include an alkoxyl group having from 1 to 8 carbon atoms , a earboxyl 
group, and an alkoxycarbonyl group. 

Z~ represents a counter anion. For example, BF,~, AsF«~, 
PF«", SbF«', SiF« - , C10«", perfluoroalkanesulfonic acid anion such 
as CFaSO,", pentaf luorobenaenesulfonic acid anion, bonding 
polynuclear aromatic sulfonic acid anion, e.g., naphthalene- 
l-sulfonic acid anion, anthraquinonesulfonic acid anion, and 
sulfonic acid group-containing dyes can be exemplified, but the 
present invention is not limited thereto. 

Further, two of R 3 , R« and R s and two of Ar l and Ar a each 
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nay be bonded via a single bond or a substituent. 

Specific examples are shown below but the present 
invention ia not limited thereto. 




(PAG3-1) 
(PAC3-2) 

(PAC4-1) 

(PAG4-2) 
(P.4G-H3) 




Onium salts represen tod by formulae (PAG3) and (PAG4) are 
well known and can be synthesized according to the methods 
described, for example, in W. Knapczyk et al. , J. Am. Cham. Boc. , 
91, 145 (1969) , A.L. Maycok et al . , J. Ora. Chem. . 35, 2532 <1970) , 
B, Goethas et al., Bull. Sae. Cham. Bale 73, 546 (1964), H.M, 
Leicester, .t rh* m _ SftC . , 5 1, 358 (1929), J.V. Crivello et 

al. , j. Paivm. rv, am v.a. . 18, 2677 (1980) , U.S. Patents 2,807,648 
and 4,247,473, JF-A-53-101331 . 

(3) The disulfone derivative represented by formula (PAG5) and 
the iminosulfonate derivative represented by formula (PAG6) 



wherein Ar 3 and Ar* each represents a substituted or unsubstituted 
aryl group; R* represents a substituted or unsubstituted alkyl 
group, or aryl group; A represents a substituted or unsubstituted 
alkylene group, alkenylene group or arylene group. 

Specific examples are shown below but the present 
invention is not limited thereto. 



Ai*— S0 2 -S0 2 — Ar< R 6 -S0 2 -0-N \ 




(PAC3) 



0 



(PAG6) 
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ci ~0~ so2 - so *-0~ a 

<PAG5-l) 



(PAG5-2) 



0 

CX/-°- so *-0 

0 (PAG6-1) 
Q^N-0-SO.-Q- 



CH 3 

>J 9 

w (PAC6-2) 

The addition amount of these compounds capable of being 
decomposed by irradiation of actinic ray or radiation to generate 
an acid is generally from 0.001 to 40 wt%, preferably from 0.01 
to 20 wt%, and more preferably from 0.1 to 5 wt%, based on the 
total weight (excluding the solvent) of the photosensitive 
composition. 

The content of these photo-acid generators is generally 
from 0 . 1 to 30 wt%, preferably from 1 to 10 wt% , based on the entire 
solid content of the photosensitive composition. 



Further, the. following yellow. dyes can be added to the 
photosensitive composition of the present invention. 
Yellow dye the light absorption of which at 417 nm is 70% or more 
of that at 436 nm is represented by formula (I) , (II) or (III) : 



wherein Ri and Ra each represents a hydrogen atom, an alkyl group, 
an aryl group or an alkenyl group, which has from 1 to 10 carbon 
atoms., and Ri and R 2 may form a ring; R 3 , R« and Rs each represents 
a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms; 
Gi and G 2 each represents an alkoxycarbonyl group, an 
aryloxycarbonyl group, an. aeyl group, an arylcarbonyl group, an 
alkylthio group, an arylthio group, an alkylsulfonyl group, an 
arylsulfonyl group, or a fluoroalkylsulfonyl group, and G t and 
G 2 may form a ring; at least one of R l; R a , R 3 , R«, Rs, G x and G 2 
has one or more of a sulfonic acid group, a carboxyl group, a 
sulfonamide group, an imido group, an N-sulfonylamido group, a 
phenolic hydroxyl group, a sulfonimido group, or metal salts of 
them, and an inorganic or organic ammonium salt; Y represents a 
divalent atomic group selected from the group consisting of O, 
S, NR (wherein R represents a hydrogen atom, an alkyl group, or 




R 3 



- 132 - 



aryl group) , Se, -C(CH 3 ) a -, -CH-CH-; and n t represents 0 or 1. 



wherein R« and R 7 each represents a hydrogen atom, a substituted 
or unsubstituted alkyl group, a substituted or unsubstituted aryl 



substituted or unsubstituted allyl group, and Ra and R? may form 
a ring together with the carbon atoms to which they are bonded; 
n a represents 0 , 1 or 2 ; and G 3 and G 4 each represents a hydrogen 
atom/ a eyano group, a substituted or unsubstituted 
alkoxycarbonyl group, a substituted or unsubstituted 
aryloxyearbonyl group, a substituted or unsubstituted acyl group, 
a substituted or unsubstituted arylcarbonyl group, an alkyl thio 
group, an arylthio group, an alkylsulfohyl group, an arylsulfonyl 
group, or a fluoroalkylsulfonyl group, provided that G a and G« 
do not represent a hydrogen atom at the same time/ G 3 and G« may 
form a nonmetallic atom ring together with the carbon atom to which 
they are bonded, further, at least one of R«, R 7 , G 3 and G 4 has 
one or more of a sulfonic acid group, a carboxyl group, a 
sulfonamido group, an imido group, an N-sulfonylamido group, a 
phenolic hydroxyl group, a sulfonimido group, or metal salts of 
them, and an inorganic or organic ammonium salt. 




(ID 



group, a substituted or unsubstituted heterocyclic group, a 
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CH*CH-C-CH 2 -C— CH=CH- 
0 0 



89 



<IU) 



wherein R,, R», R 10 ., Ru, R w andRi3, which may be the same or different, 
each represents a hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted aryl group, an alkoxyl 
group, a hydroxyl group, an acyl group, a cyano group, an 



photosensitive composition, support, other coatings such as an 
organic undercoating layer, methods of coating the photosensitive 
composition, exposure and development can be effected as 
described with respect to the positive photosensitive composition 
containing the first rluorine-containing polymer. 

The obtained lithographic printing plate can be exposed 
through a transparent original by actinic ray emitted from a light 
source such as a carbon arc lamp, a mercury lamp, a metal halide 
lamp, a xenon lamp or a tungsten lamp, and then development 
processed. 

The polymers containing the third fluorine-containing 
monomers as polymer components which are characteristics of the 



alxoxycarbonyl group, an aryloxycarbonyl group, a nitro group, 
a carboxyl group, a chloro group, or a bromo group. 

Other additives which can be incorporated in the 
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present invention are described below. 

The third fluorine-containing monomer is preferably 
represented by the following formula <Ic) : 
0 

(R^-Zia-X^,) A [X^-Z^-O-C-C (R,) =CH 2 ] ^ (IC> 

wherein Ri„ represents a perfluoroalkyl group having from 3 to 

Rio Rie 
20 carbon atoms; Zi« represents -SO^tCn^-Hr, -CONfCHj-hrg-, 

(wherein R io represents a hydrogen atom or an alkyl group having 
from 1 to 10 carbon atoms), or -(CHi) M - (wherein nc represents 
an integer of from 1 to 6); Z ao represents -(CH a )ad- {wherein roc 
represents an integer of from 2 to 6) or -CH 8 CH~; 

CH 3 

Rc represents a hydrogen atom, a methyl group or a halogen 
atom (e.g., Cl, Br) / Xc represents a divalent linking 

0 O 

' I i 

group represented by -O-C-NH-Yc-NH-C-O- (wherein Yc has 15 or less 
carbon atoms , and accounts for between 35 and 65% by weight in 
the Xc group) ; pc and qc each represents an integer which satisfies 
pe-qc*4 (provided that pc is 2 or 3) ; arid Ac is a tetravalent 
linking group represented by the following formula: 
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CH2 — * — CH^CHjf^ ^CHgCHg 



£0^ 



~CHa — C*~* CH- ~~* NCH2' — 

I 2 — CH 2 CHi XHaCHsj- 



NCH2CH2N 
— CH 2 CH 2 CH 2 CH a CH 2 CHii - 



CH 3 



CH 3 



NCH 2 CH 2 N 

— CH2CH2 ch 2 ch-- 

CH 3 CH 3 



In formula (Ic), two z le contained In formula (Ic) 
may be respectively different two linking groups selected 

I I 

from among the above -sozX+CUffinr , -CONtCHj-h*T and -f-CHrhrr- 

In the third fluorine-containing monomer, Ri a 
represents a perf luoroalkyl group having from 3 to 20 carbon 
atoms or a perf luoroalkenyl group, and may be straight chain, 
branched, cyclic, or a combination thereof, or an oxygen atom 
may be. contained in the main chain thereof / e.g., 
(CFjhCFOCFaCFz-. 
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Representative examples of the divalent linking groups 
represented by the Yc group in the Xc group are shown below. 
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H 3 C 

. — CH 2 -r -jj-C33 2 — » 

CH 3 CH 2 - 



-CHgCHjsCHvCHj— CH— ' 
-fCH a V , C-0-CH ;i . 



CH ;4 CH, CK : , 
- CH,CHCH 2 CCHXH 2 — . - CH 3 - C - CH* - CHCH 2 CH.y 
CH, CH, CH :{ 
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Specific examples of the third fluorine-containing 
monomers according to the present invention are shown below 
but the present invention is not limited thereto. 
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The third fluorine-containing polymers for use in the 
present invention may be a copolymer of a (meth} acrylate monomer 
which has two or three perfluoroalkyl group having from 3 to 20 
carbon atoms in the molecule and a hydrocarbon (meth) acrylate 
monomer . 

A hydrocarbon (meth) acrylate monomer having an OH group 
is preferably used in the present invention. Further, 
hydrocarbon acrylate may be used in combination. 

The hydrocarbon acrylate for use in the present invention 
has 1 or 2 acryloyl groups, which can be selected arbitrarily from 
those well-known in the industry (e.g./ compounds described in 
Kiyoshi Kato, Shoji Nakahara, uv Itefea Gl-mtsu Nvumon CUV Curlnn 
Technique Handbook! r Table 10, pp. 34-35, Table 16, pp. 46-48, 
Table 20, p. 57, Table 60, pp. 170-172, published by 
Kobunshi-Kankokai (1984)), such as B-l to B-8 as shown below. 
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rompounda fB) containing 1 acrvlovl group 
B-l CH 2 =C(R s )COOR« (R ( is a Chalky! group) 



B-2 CH 2 =C(R 3 )COOCH 2 CH 2 OH 
B-3 CH 2 =C(K g )COOCH 2 - 



B-4 

CH 2 «C(R^COOCH 2 CH 2 0 

B-5 

CH 2 =C0El3)COOCH2CH 2 O 



B-6 . ^CHa 

CHz-CO^COOCHaCHgN^ 



. B-7 CH 2 «C(R 3 )COOCH 2 CH 2 OP(OH) 2 

■ 0 



B-8 CH 2 =C(R a )C00CH 2 CH-CH 2 
0 



<R 3 represents -H or -CH») 

Of the above compounds, B-2 is particularly preferred. 

The molecular weight of the third fluorine-containing 
polymers for use in the present invention is not particularly 
restricted but those having a weight average molecular weight of 



generally from 3,000 to 200,000, preferably from 4, 000 to 100,000 
are preferably used. Further, -the addition amount of the third 
fluorine-containing polymers for use in the present invention is 
preferably from 0 . 01 to 10 wt% , more preferably from 0 . 1 to 5 wt% , 
based on the entire compositions excluding the solvent. 

Other additives which can be incorporated in the 
photosensitive composition, support, other coatings such as an 
organnic unddr coating layer, methods of coating the 
photosensitive composition, exposure and development can be 
effected as described with respect to the positive photosensitive 
composition containing the first fluorine-containing polymer. 
The photosensitive composition containing the third fluorine- 
containing polymer can contain the yellow dyes represented by 
formulae (I) to (III) described with respect to the photosensitive 
composition containing the second fluorine -containing polymer, 
and do not have to contain a photo-acid generator necessarily. 

The obtained lithographic printing plate can be exposed 
through a transparent original by actinic ray emitted from a light 
source such as a carbon are lamp, a mercury lamp, a metal halide 
lamp, a xenon lamp or a tungsten lamp, and then development 
processed. 

The fourth fluorine-containing polymer according to the 
present invention is described in detail below. 

The fourth fluorine-containing polymer for use in the 
present invention contains at least the monomers represented by 
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the following formulae (1) to (3) as copolymer component*. 

A fluoro aliphatic group is in general unsaturated and 
a monovalent or divalent aliphatic group in which the hydrogen 
atom on the carbon atom is substituted with a fluorine atom, which 
includes straight chain, branched or cyclic group. For 
sufficiently exhibiting the effect of the present invention, the 
fluoro aliphatic group has from_3 to 20, preferably from 6 to 12, 
carbon atoms, and contains 40 wt% or more, preferably 50 wt% or 
more, fluorine atoms bonded to carbon atoms, based on the total 
weight of the fluorine-containing monomers, A preferred fluoro 
aliphatic group is substantially completely, or sufficiently 
fluorinated perf luoro aliphatic group such as CF an+ i- <n is an 
integer of 1 or more, preferably 3 or more) (hereinafter sometimes 
abbreviated to an Rf group} . 

As the addition polymerization part in an addition 
polymerizable monomer having a fluoro aliphatic group in which 
the hydrogen atom on the carbon atom is substituted with a fluorine 
atom, which is component <1> , a vinyl group having a radical 
polymerizable unsaturated group or derivatives thereof are used. 

Preferred examples of ouch addition polymerization parts are 
acrylate, methacryiate, acrylamide, me thacryl amide, styrene, 
vinyl, and derivatives of these. 

As specific examples of acrylate and methacryiate bonded 
to a fluoro aliphatic group, e.g., a compound represented by 
Rf-Rd'-OOC-C (Rd")"CH 2 (wherein Rd' represents a single bond, 
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alkylene, sulfonamidoalkylene, or carbonamidoalkylene, Rd" 
represents a hydrogen atom, a diethyl group, a halogen atom, or 
a perfluoro aliphatic group) can be exemplified. 

As specific examples thereof, those disclosed in U.S. 
Patents 2,803,615, 2,642,416, 2,826,564, 3,102,103, 3,282,905, 
3,304,278, JP-A-6-256289, JP-A-52-1116, JP-A-62-48772 , JP-A- 
63-77574, JP-A-62-36657, Nihon Kagaku Kai-Shl . No, 10 (1985) , pp. 
1884-1888 can be exemplified. 

Pluoro aliphatic group-bonded macromers described in 

Re ports Raa . Lab . f Asahi Glass Co. , Ltd. , Vol. 34 (1984) , pp. 27-34 
can preferably be used other than the above-described fluoro 
aliphatic group-bonded monomers. 

As fluoro aliphatic group-bonded monomers, a mixture' of 
different lengths of perfluoroalkyl groups as represented by the 
following structural formula can be used: 

CH 2 =CH- C - OCH 2 CH 2 (CF 2 ) a F 

0 n=6, 8, 10, 22 

The content of fluoro aliphatic group-containing 
monomers for use in the fourth fluorine-containing polymer of the 
present invention is from 3 to 70 wt% , preferably from 7 to 40 wt%, 
based on the weight of the fluorine-containing polymer. 

The monomer used as the component (2) is represented by 
the following formula (Id) , <2d> , (3d) or (4d) : 
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CH a =CA" [CG-Wd-R ad ] 



(Id) 



CH 2 =CA ld [0-CO-R 3d ] 



(2d) 



(3d) 



CH-GH 



(4d) 




wherein A ld represents a hydrogen atom, a halogen atom, or an alkyl 



hydrogen atom, an alkyl group, or an aryl group; R* 1 represents 
an alkyl group which may have a substituent, or an aryl group which 



group; Ud represents a cyano group, an aryl group, an alkoxyl group, 
an aryloxy group, an acyloxymethyl group, a nitrogen-containing 
heterocyclic group, or -CH a ocoR 5 * (wherein R 3d has the same meaning 
as above) . A ld preferably repesents a hydrogen atom, a halogen 
atom, or an alkyl group having 1 to 4 carbon atoms; Wd preferably 
represents an oxygen atom or -NR ld - ; R ld preferably represents a 
hydrogen atom, an alkyl group having 1 to 20 carbon atoms, or an 
aryl group having 6 to 20 carbon atoms; R zd preferably represents 
an alkyl group having 1 to 8 carbon atoms which may have a 
substituent, or an aryl group which may have a substituent; and 
R 3d preferably represents an alkyl group having 1 to 20 carbon 
atoms or an aryl group having 6 to 20 carbon atoms. 



group; Wd represents an oxygen atom or -NR ld -; R ld represents a 



may have a substituent; R M represents an alkyl group or an aryl 
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When R 2d represents an alkyl group which may have a 
substituent, as the substituent thereof, a halogen atom (e.g., 
fluorine, chlorine, bromine) , a hydroxyl group, an alkoxyl group 
(e.g. , mathoxy, ethoxy) , an aryloxy group ( e.g. , phenoxy, a cyan© 
group) , an amido group (e.g. , aeetamido) , and an alkoxycarbonyl 
group (e.g., e thoxyearbonyl ) can. be exempl i f ied . 

When R M represents ah aryl group which may have a 
substituent, as the substituent thereof, a methyl group can be 
exemplified in addition to the above substituents. 

Speei f ic examples of the preferred compounds as component 
(2) are shown below, 

For example, (meth) aery la tes such as methyl (meth) - 
acrylate, ethyl (meth) acrylate, propyl (meth) aerylate, butyl 
(meth) acrylate, amyl (meth) acrylate, 2-ethylhexyl (meth)- 
acrylate, octyl (meth) acrylate, 2-chloroethyl (meth) aerylate, 
cyclohexyl (meth) acrylate, 2-hydroxyethyl (meth) acrylate, 
2-hydroxypropyl (meth) acrylate, 2-hydroxybutyl (meth) acrylate, 
diethylene glycol mono (meth) acrylate, 2-hyexoxy-3- 
phenoxypropyl (meth) acrylate, glycidyl (meth) acrylate, 
diethyl ami noe thy 1 (meth) acrylate, furfuryl (meth) acrylate, 
tetrahydrofuryl (meth) acrylate, phenyl (meth) acrylate, 
hydroxyphenyl (meth) acrylate, cresyl (meth) acrylate, naphthyl 
(meth) acrylate, benzyl (meth) acrylate, and methoxybenzyl 
(meth) acrylate; (meth) acrylamides such as (meth) aery 1 amide, 
N-ethyl (meth) acrylamide, N -propyl (meth) aery 1 amide, N -butyl - 
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(meth) aeryXaitiide , N-hexyX (meth) acryXamide , N-octyX (meth) - 
acryXamide, N-cyelohexyl (meth)acrylamide, N-methyXoX (math) - 
acryXamide , N-hydroxyethyX (meth) acryXamide , N-benzyX (meth) - 
acryXamide , N-phenyX (meth) acrylamide , N-ni trophenyl (meth) - 
acryXamide, N-tolyX (meth) acryXamide, N-hydroxyphenyl (meth) - 
acryXamide, N,N-dimethyi (meth) acryXamide, N,N-diethyi (meth) - 
acrylamide, and N,N-dicycXohexyX (meth) acryXamide; 
N- substituted maXeimides such as N-methyimaXeimide, N-ethyX- 
maXeiroide, N-propyXmaXeimide , N-butyXmaXeimide, N-pentyX- 
raaXeimide, N-n-hexylmaXeimide, N-XauryXmaXeimide, N-stearyX- 
maXeimide, N-cycXohexylmaXeimide , N-phenyimaXeimide, 
N-chXorophenyXmaXeimide, N-tolylmaleimide , N-hydroxymaXeimide, 
and N-benzylmaleirnide; aXXyX compounds such as allyX acetate, 
aXXyX caproate, aXXyX stearte, and aXXyXoxyethanoX ; vinyX ethers 
such as ethyX VinyX ether, propyl vinyl ether, butyl vinyi ether, 
octyX vinyl ether, methoxyethyX vinyX ether, ethoxyethyX vinyi 
ether, 2-chXoroethyX vinyl ether, hydroxyethyX vinyl ether, 
benzyX vinyX ether, tetrahydrofurfuryl vinyl ether, phenyl vinyl 
ether, tolyl vinyl ether, and diethyl ami noe thy 1 vinyl ether; 
vinyl esters such as vinyl acetate, vinyl butyrate, vinyl caproate, 
vinyl chloroacetate, vinyl methoxyacetate, vinyl phenyl acetate, 
vinyl acetoacetate , vinyX benzoate, and vinyX chXorobenzoate; 
styrenes such as styrene, a-methyXstyrene, methyl styrene, 
dimethyistyrene, chloromethyXstyene, ethoxymethyX styrene, 
hydroxystyrene , chXorostyrene, and bromostyrene; and 
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N-vinylpyrrolidone, N-vinylpyridine and aerylonitrile can be 
exemplified. 

Of these components (2) , compounds represented by formula 
(Id) or (3d) are particularly preferred. 

As an acidic group having an acidic hydrogen atom bonded 
to the nitrogen atom, which is component (3) , any known acidic 
groups can be used in the present invention. As for such acidic 
groups/ J, A. Dean ed- , Lange's H anribftolc of Chemistry. 3rd Ed. 
(1985), McGraw-Hill Book Co. can be referred to. 

Of such aeidie groups, as specific examples of partial 
structures of the acidic groups in which an acidic hydrogen atom 
is bonded to the nitrogen atom, the compounds represented by the 
following formulae (A) to (G) can be exemplified. 



~S0 2 NH a - (A) 

-S0 2 NH- (B) 

-CONHSOa- (C> 

-COMHCO- (D) 

-SO2NHSO2- (E) 

-CONHSOaNH- (F) 

-NHCONHSOa- <G) 
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Besides these structures represented by the above 
formulas, the nitrogen -containing heterocyclic structure having 
a coupler structure disclosed in JP-A-7-248628 can also be 
included. As examples of such nitrogen- containing heterocyclic 
structure, those represented by the following formulae (H) and 
(I) can be exemplified. 




(H) 



(I) 



As the addition polymerization part in an addition 
polymerizable monomer which has an acidic hydrogen atom and the 
acidic hydrogen atom is bonded to the nitrogan atom, which is 
component <3) , a vinyl group having a radical polymerizable 
unsaturated group and derivatives thereof are used. Preferred 
examples of such addition polymerization parts are aerylate, 
methaerylate, acrylaroide, methaeryl amide, styrene, vinyl, and 
derivatives of these. 

As preferred examples of monomers which contains an 
acidic hydrogen atom and the acidic hydrogen atom is bonded to 
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the nitrogen atoni, monomers having the structural unit 
represented by the following formula <5d) , (6d) or (7d) can be 
exemplified. 



CH 2 -CA 2d [ (Bd)»4- (Xd)^-NH-Yd] 



<5d) 



CH a =CA ?d [CO-Zd-Ed-S0 2 NH-R Bd ] 



<6d) 



wherein A 2d represents a hydrogen- atom, a halogen atom, or an alkyl 
group having from 1 to 4 carbon a'toms; Bd represents an arylene 
group; Xd represents -CO- or -S0 2 -; when Xd represents ~S0 a -, Yd 
represents a hydrogen atom, an alkyl group, an aryl group, -CO~R 4,i , 
or -SO a -R 4d , and when Xd represents -CO-, Yd represents -CO-R 4d 
or -SOx-R 4 *; Zd represents -NH-/ -NR 4d - , or -0-; Sd represents an 
arylene group or an alkylene group; R Sd represents a hydrogen atom, 
an alkyl group, or an aryl group; md and sd each represents 0 or 
1, provided that md and sd do not represent 0 at the same time; 
R 4d represents an alkyl group or an aryl group; further, Bd and 
Yd, or Ed and R 5 * may be bonded to form a nonmetallic atomic ring. 



wherein Fd and Gd each represents a phenyl one group or an alkylene 
group; Td represents -O-C0-, -CO-, or -S0 4 -; pd, pd', qd and qd' 
each represents 0 or 1 , provided that qd and qd' do not represent 




<7d) 



(TdyTdy 
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0 at the same time. 

In Formula (Sd> and (6d) , a" preferably represents a 
hydrogen atom or a methyl group. The preferred alkyl group 
represented by Yd, R* a or R" is an alkyl group having from 1 to 
20 carbon atoms (e.g., methyl, ethyl, isopropyl) , and the 
preferred aryl group representedjfey Yd, R 4 * or R 8d is an aryl group 
having from 6 to 18 carbon atoms (e.g., phenyl, naphthyl) . As 
the preferred arylene group represented by Bd or Ed, phenylene 
and naphthylene can be exemplified. As the preferred alkylene 
group represented by Ed, an alkylene group having from 1 to 20 
carbon atoms (e.g., methylene, ethylene} can be exemplified. 

The alkyl group and aryl group represented by Yd, R 4d or 
R 3<r and the arylene group and alkylene group represented by Bd 
or Ed may have a substituent, and examples of the substituent 
include a halogen atom (e.g., fluorine, chlorine, bromine), an 
alkoxyl group (e.g., methoxy, ethoxy) , an aryloxy group (e.g., 
phenoxy) , a cyano group, an ami do group (e.g., ace t ami do) , and 
an alkoxycarbonyl group (e.g., ethoxycarbonyl) , in addition to 
the above, an alkyl group having from 1 to 20 carbon atoms, and 
an aryl group having from 6 to 18 carbon atoms can be exemplified. 

in formula (7d) , Fd and Gd each preferably represents the 
same group as defined for Bd or Ed. 

Of the monomers represented by formulae (5d) , (6d> and 
(7d) , the monomers represented by formulae (5d) and (Sd) are more 
preferred . 
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The content of the acidic group-containing monomers for 
use in the fourth fluorine-containing polymer of the present 
invention is from 5 to 80 wt%, preferably from 10 to 70 wt%, based 
on the weight of the fluorine- containing polymer. 

Specific examples of monomers containing an acidic group 
in which an acidic hydrogen atoraiis bonded to the nitrogen atom 
are shown below. 
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M-l 

CH 3 



M- 2 
M- 3 

CHs 

== Vnh~-<^J>^so 2 nh 

M- 6 

a 



M-4 

CHs 



M-5 

CH 3 
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-SOjNH 



M-9 

-SO2NH- 

CH 3 

M-10 

-SOjNH- 

Cl 

M-ll Q 
CI 

M-12 . p F 

F F 

M-13 

CF 3 
CH 3 

CH 3 
164 - 



M-16 



M-17 




M-18 

^Vnhso 2 -hQ^ch 3 

-^NQHSOaNHCCHa 
0 

M-20 



M-21 




O 
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M-23 

CH, 



M-24 

< ^ S ^™ SOaNHSO* 

Cl 

M-25 



CH- 

0 

M-26 

0 



M-27 



M-28 



0 >=N 



CI CH 3 

-30 

-^~nh-A~Y- ch 2 ch 2 

,N V ^NH 



CH 3 CI 



The fourth fluorine-containing polymer of the present 
invention can be manufactured' "by conventionally well-known 
methods. For example, the fourth fluorine-containing polymer 
can be produced by adding a widely used radical polymerization 
initiator to (meth) acrylate having a fluoro aliphatic group, 
(meth)acrylate having an aliphatic group or an aromatic group, 
and a vinyl monomer containing an acidic group in which an acidic 
hydrogen atom is bonded to a nitrogen atom in an organic solvent 
andbringing about thermal polymerization, alternatively, in some 
cases, by adding other addition polymerizable unsaturated 
compounds and in the same manner as above. 

Further, as examples of other addition polymerizable 
unsaturated compounds which are used according to cases, those 
described in J. Brandrup, Prtl ymor Handbook f 2nd Ed. , Chap. 2, pp. 
1-483, Wiley Xnterscience (1975) can be used, for example, 
(meth)acrylates such as methyl (meth) acrylate, ethyl 
(meth) acrylate, 2-chloroethyl (meth) acrylate, 2-hydroxyethyl 
(meth) acrylate, and glycidyl (meth) acrylate; (meth) acryl amides 
such as (meth) acryl amide, N-ethyl (meth)acrylamide, 
N-propyl (meth) acrylamide , N-methylol (meth) acrylamide, 
N,N-dimethyl (meth) acrylamide, N-hydroxyethyl (meth) acrylamide, 
and N- (p-hydroxyphenyl) (meth) acrylamide; alkali compounds such 
as allyl acetate, allyl caproate, and allyloxyethanol ; vinyl 
ethers such as ethyl vinyl ether, propyl vinyl ether, butyl vinyl 
ether, octyl vinyl ether, methoxyethyl vinyl ether, ethoxyethyl 
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vinyl ether, 2-chloroethyl vinyl ether, hydroxyethyl vinyl ether, 
benzyl vinyl ether, tetrahydrofmrfuryl vinyl ether, phenyl vinyl 
other, tolyl vinyl ether, and diethylaminoethyl vinyl ether ; 
vinyl esters such as vinyl acetate, vinyl butyrate, vinyl caproate, 
vinyl chloroacetate, vinyl methoxyacetate, vinyl phenyl acetate, 
vinyl acetoacetate, vinyl benzoate, and vinyl chlorobenzoate; 
styrenes such as styrene, a-methylstyrene, methyl styrene, 
dimethyl styrene, chloromethyl styrene, ethoxymethylstyrene, 
hydroxystyrene, chlorostyrene, and bromostyrene; vinyl ketones 
such as methyl vinyl ketcne, ethyl vinyl ketone, propyl vinyl 
ketone, and phenyl vinyl ketone; olefins such as isobutylene, 
butadiene/ andisoprene; and butyl crotonate, dimethyl itaconate, 
diethyl itaconate, dimethyl maleate, diethyl fumarate, 
N-vinylpyrrolidone, N-vinylpyridine, and acrylonitrile can be 
exemplified. 

Other than these monomers , polyoxyalkylene (meth) - 
acrylates disclosed in JP-A-62-226143 and JP-A-3-172848 can be 
used . 

Specific examples of the structures of the fourth 
fluorine-containing polymer according to the present invention 
are shown below. Numerals in formulae indicate the molar ratio 
of each monomer component. 
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CH 2 CH 2 
Wit 



Pd-3 



S0 2 NH 2 



CHg 

-(CKX^ (CHXI^— 



c=o 9=0 

? * 



CH 3 

C=0 C=0 ^ 

CH 2 CH 2 N- S0 2 CjFi7 SO2NH- 
C 4 H 9 
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Pd-5 



CH 3 
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CH 3 

c=o 
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G0C,H 9 



Pd -6 



C=0 
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Pd -9 
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-(CHaCH^- 



Pd-10 
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0 - CHzCHz-OCCH^S-eCHgCHkr-H 
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0 
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-(CH 2 CH^r- 
NH 



Pd -11 



CHjCH^CF^CH 



CF 3 



i 

0 

CH 2 CH 2 (CF2) 7 CF 3 
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Pd -12 

CH 2 CH 2 (CF2^CH 



c=o 



CF 3 



^CHaCH^g- 
0 0 



SOgNH- 



Pd-13 

c=o 

[ 

0 



c=o 



CH 2 CH 2 C 10 F 21 (tOC^ 



■HCH 2 CH^- 

NHL 



CH 3 
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The fourth fluorine-containing polymer for use in the 
present invention has an average molecular weight of from 3,000 
to 200,000, preferably from 6, 000 to 100,000. The addition amount 
of the fourth fluorine-containing polymer is preferably from 
.0.001 to 10 wt%, more preferably from 0,01 to 5 wt%, based on the 
entire composition excluding the- solvent. 

Roflina having a phenolic hydroxyl group soluble in an alkaline 

aqueous solution 

Examples of resins having a phenolic hydroxyl group 
which are soluble in an alkaline aqueous solution (hereinafter 
referred to as "resins having a phenolic hydroxyl group") for use 
in the present invention include novolak resins, e.g., a 
phenol/formaldehyde resin, an m-cresol/formaldehyde resin, a 
p-cresol /formaldehyde resin, an m-/p- mixed cresol/formaldehyde 
resin, and a phenol/cresol (m-, p-, or m-/p- mixed) /formaldehyde 
resin. 

These resins having a phenolic hydroxyl group have a 
weight average molecular weight of from 500 to 20,000 and a number 
average molecular weight of from 200 to 10,000. 

Further, as disclosed in U.S. Patent 4,123,279, a 
condensation product of phenol /formaldehyde having an alkyl group 
haying from 3 to 8 carbon atoms as a substituent, e.g., 
t-butylphenol/formaldehyde resin, an octylphenol/formaldehyde 
resin can be used in combination. These resins having a phenolic 
hydroxyl group may be used alone or. in combination of two or more. 
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In the present invention, resins having a phenolic 
hydroxyl group and a copolymer" Containing 10 mol% or more of at 
least one copolymer component selected from the above-described 
(4) to (6) (hereinafter referred to as "the specific copolymer") 
are preferably used in combination. 

It is essential that the specific copolymer of the present 
invention contain at least one copolymer component selected from 
the above-described (4) to <6) in an amount of 10 mol% or more, 
preferably 20 mol% or more. If this amount is less than 10 mol%, 
the interaction with the resin containing a phenolic hydroxyl 
group becomes insufficient resulting in the reduction of 
development latitude. 

A copolymer component other than (4) to (6) may be 
contained. 

Monomers corresponding to <4) are monomers comprising low 
molecular weight compounds respectively having, in one molecule, 
one or more of a sulfonamide group in which at least one hydrogen 
atom is bonded to the nitrogen atom, and a polymerizable 
unsaturated bond. Of these monomers, low molecular weight 
compounds having an acryloyl group, an aryl group or a vinyloxy 
group, and a substituted or mono-substituted aminosulf onyl group 
or a substituted sulfonylimino group are preferred. 

As such compounds, the compounds represented by the 
following formulae (Id) to (Vd) are exemplified. 
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. R 

CH* — Cv (j (Id) 

\ C 0-X ,(i -R 7d -SO 3 NK-R" 



R M 

rw did) 
" ^CO-X--R« 4 -MK-SO. -R«* 



CH. -< . 



R ,4d 

\ R ,5d.o-Y w -R lw -SO, NH-R 17d 



CHl ** C \ R ,9d - o — Y M — R 2M - NH S 0 2 R 2 " 



{Vd) 



wherein X 1 * and X 2d each represents -0- or -NR 2 "-; R*S ** » R * 
R"* and R l8d each represents a hydrogen atom or -CH 3 ; R* 1 , R XM , R iad / 
R" d and R l< ** each represents an allcylene group, a eycloalkylene 
group, an arylene group, or an aralkylene group, each of which 
may have a substituent and has from 1 to 12 carbon atoms; R 8d , 
R 17d and R az<1 each represents a hydrogen atom, an alkyl group, a 
cycloalkyl group, an aryl group, or an aralkyl group, each of which 
may have a substituent and has from 1 to 12 carbon atoms; R Ud and 
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r"* each represents an alkyl group/ a cycloalkyl group, an aryl 
group, or an aralfcyl group, each of which may have a substituent 
and has from 1 to 12 carbon atoms; R 1M and R 1W each represents 
an alJcylene group, a cycloalkyl ene group, an arylene group, or 
an aralkylene group, each of which may have a single bond or a 
substituent and has from 1 to 12 carbon atoms; and Y id and Y" each 
represents a single bond or -CO-. 

Specifically/ m-aminosulfonylphenyl methacrylate, 
N- (p-aminosulf onylphenyl) methaorylamide , and N-(p-amino- 
sulfonylphenyl>acrylamide are preferably used as such monomers. 

Monomers corresponding to <5) are monomers comprising low 
molecular weight compounds respectively having, in one molecule, 
one or more of an active imino group represented by the following 
formula, and a polymerizable unsaturated bond. 

Specifically, N- (p- toluanesulf onyl ) methacrylimide and 
N- (p-toluenesulfonyl) acrylimide are preferably used as such 
monomers , 

Monomers corresponding to (6) are monomers comprising 
acrylamide, methacrylamide, acrylate, methacrylate, or 
hydroxys tyrone each having a phenolic hydroxyl group. 

Specifically, N- (4-hydroxyphenyl ) acrylamide , N- (4- 
hydroxyphenyl ) methacrylamide , o-hydroxyphenyl acrylate , 
m-hydroxyphenyl acrylate, p-hydroxyphenyl acrylate, 
o-hydroxyphenyl methacrylate, m-hydroxyphenyl methacrylate, 
p-hydroxyphenyl methacrylate, o-hydroxystyrena, m-hydroxy- 
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styrene, and p-hydroxystyrene are preferably used as such 
monomers . 

As other copolymer! zable components,, for example, 
monomers of the following (7) to (18) can be exemplified. 
(7) Acrylates and methacrylates having an aliphatic hydroxyl 
group, e.g., 2-hydroxyethyl acrylate and 2-hydroxyethyl 
j methacrylate. 

<S) Allcyl acrylates, e.g., methyl acrylate, ethyl acrylate, 
propyl acrylate, butyl acrylate, amyl acrylate, hexyl acrylate, 
octyl acrylate, bensyl acrylate, 2-qhloroethyl acrylate, 
glycidyl acrylate, and N-dimethylaminoethyl acrylate. 

(9) Allcyl methacrylates, e.g., methyl methacrylate, ethyl 
methacrylate, propyl methacrylate, butyl methacrylate, amyl 
methacrylate, hexyl methacrylate, cyclohaxyl methacrylate, 
benzyl methacrylate, 2-chloroethyl methacrylate, glycidyl 
methacrylate, and N-dimethylaminoethyl methacrylate. 

(10) Aery 1 amide or methacrylamide , e.g., acrylamide, 

me thacryl amide, N-methylol acrylamide, N-ethylacrylamide, 
N-hexylmethacrylamide, N-cyelohexylacrylamide, N-hydroxy- 
ethylacrylamide, N-phenylacrylamide , N-nitrophenylacrylamide, 
and N-ethyl -N-phenylacrylamide . 

<11) Vinyl ethers, e.g. , ethyl vinyl ether, 2-chloroethyl vinyl 
ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl vinyl 
ether, octyl vinyl ether, and phenyl vinyl ether. 

(12) Vinyl esters, e.g., vinyl acetate, vinyl chloroacetate, 
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vinyl butyrate, and vinyl benzoate. 

(13) Styrenes, e.g., styrene/'a-styrene, methylatyrene, and 
ah lor ©me thy 1 s ty rene . 

(14) Vinyl ketones , e.g., methyl vinyl ketone , ethyl vinyl ketone , 
propyl vinyl ketone, and phenyl vinyl ketone. 

(15) Olefins, e.g. , ethylene, propylene, isobutylene, butadiene, 
and isoprene. 

(16) N-vinylpyrrolidone, H-vinylcarbazole, 4 -vinylpyridine , 
acrylonitrile, and methacrylonitrile. 

(17) Unsaturated imide , e.g., maleimid© , N-acryloylacrylamide , 
N-acety lmethacrylanu.de, N-propionylmethacrylamide, and N-(p- 
chlorobenzoyl) methacryl amide . 

(18) Unsaturated carboxylie acids, e.g., acrylic acid, 
xnethacrylic acid, maleic anhydride, and itaconie acid. 

The specific copolymers For use in the present invention 
preferably have a weight average molecular weight of 2 , 000 or more 
and a number average molecular weight of 1,000 or mare, more 
preferably a weight average molecular weight of from 5,000 to 
300,000 and a number average molecular weight of from 2,000 to 
250,000, and dispersion degree (weight average molecular 
weight/number average molecular weight) of from 1.1 to 10. 

These specific copolymers may be used alone or in 
combination of two or more. 

It is necessary that the compounding ratio by weight of 
the resins having a phenolic hydroxyl group to the specific 
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copolymers be within the range of from 50/50 to 5/95, preferably 
from 40/60 to 10/90. 

If the compounding ratio of the resins having a phenolic 
hydroxy 1 group is larger than this range, glycosis structure is 
reversed and resistance to solubility cannot be improved, while 
when the compounding ratio of the_specific copolymers is larger 
than this, range, the surface layer by the resins having a phenolic 
hydroxy 1 group becomes thin and the improvement of development 
latitude becomes unsatisfactory. 

The alkali-soluble high molecular compound comprising 
these resin having a phenolic hydroxyl group and specific 
copolymer may be comprised of one or two or more respectively in 
combination, and the addition amount thereof is from 30 to 99 wt%, 
preferably from 40 to 95 wt%, particularly preferably from 50 to 
90 ,wt%, based on the solid content of the entire printing plate 
material. When the addition amount of the alkali -soluble high 
molecular compound is less than 30 wt%, the durability of the 
recording layer is deteriorated, on the other hand if it exceeds 
90 wt%, the sensitivity and durability are lowered. 
SUhfltanca which absorbs light and gene rates heat 

As substances which absorb light and generate heat, 
various pigments or dyes can be used in the present invention. 

As such pigments, those commercially available and 
pigments described in color TnHo*- tr. r \ . The Latest Pigment 
HanrihooK , compiled by Nihon Ganryo Gijutsu KyoJcai (1977) , lbs 
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Latest Pigment Applied Technique r published by CMC Publishing Co. 
(1986) , Printing ink Technique * cmc publishing Co. (1984} can be 
used. 

Various kinds of pigments can be used, e.g., black 
pigments, yellow pigments, orange pigments, brown pigments, red 
pigments, purple pigments, blue-pigments, green pigments, 
fluorescent pigments, metal powder pigments, and polymer- 
attaching pigments can ba exemplified. Specifically,, insoluble 
azo pigments, azo lake pigments, condensation azo pigments, 
chelate azo pigments, phthalocyanine pigments, anthraquinone 
pigments, perylene and perinone pigments, thioindigo pigments, 
quinacridone pigments, dioxazine pigments, isoindolinone 
pigments, qui noph thai one pigments, in-mold lake pigments, azine 
pigments, nitroso pigments, nitro pigments, natural pigments, 
fluorescent pigments, inorganic pigments, and carbon black can 
be used. 

These pigments can be used without surface treatment or 
may be surface-treated. As methods of surface treatments, a 
method of surface-coating with resins and waxes, a method of 
adhering surfactants, and a method of attaching reactive 
substances (e.g., si lane coupling agents, epoxy compounds and 
polyisocyanate) on the surfaces of pigments can be exemplified. 

These surface treatment methods are described in Natures anri 
Applications nf M«»<-»T flp a TTfl j Saiwai Shobo Co., Printing Ink 
■ Technique , CMC Publishing Co. (1984), and The iaf f. Pi™-m- 
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Applied Technique. CMC Publishing Co. (1986) . 

The particle size of pigments is preferably from 0.01 to 
10 um, more preferably from 0.0S to 1 um, and particularly 
preferably from 0.1 to 1 |im. If the particle size of pigments 
is less than 0.01 urn, it is not preferred from the viewpoint of 
the stability of the dispersion in_a photosensitive layer-coating 
solution, while when it exceeds 10 um, it is not preferred in view 
of the uniformity of the photosensitive layer, 

Well-know methods in the manufacture of inks and toners 
can be used as dispersing methods of pigments. Examples of 
dispersing apparatus include a sand mill, an attritor, a pearl 
mill, a super-mill, a ball mill, an impeller,, a disperser, a KD 
mill, a colloid mill, a dynatron, a three-roll mill, a pressure 
kneader, etc. , and details are described in The latawt Pigment 
Applied Tachniauft. CMC Publishing Co. (1986). 

As dyes for this purpose, those commercially available 
and known dyes described, for example, in Dva Handbook , compiled 
by Yuki Gosei Kagaku Kyokai (1970) can be utilized. Specifically, 
azo dyes, metal complex azo dyes, pyrazolone a so dyes, 
anthraquinone dyes, phthaloayanine dyes, carbonium dyes, 
quinoneimine dyes, methine dyes, and cyanine dyes can be used. 

Of these pigments and dyes, those which absorb infrared 
rays or near infrared rays are particularly preferably used in 
the laser which emits infrared rays or near infrared rays. 

As such pigments which absorb infrared rays or near 
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infrared rays, carbon blacks are preferably used. In addition, 
as dyes which absorb infrared rays or near infrared rays, e.g., 
cyanine dyes disclosed in JP-A-58-125246, JP-A-59-84356, JP- 
A-59-202B29, and JP-A-60-78787 , methine dyes disclosed in JP- 
A-58-173696, JP-A-58-181690, and JP-A-58-194595, naphthoquinone 
dyes disclosed in JP-A-58-112793,_JP-A-58-224793, JP-A-59-48187, 
JP-A-59-73996, JP-A-60-52940, and JP-A-60-63744 , squaliliumdyes 
disclosed in JF-A-58-112792, and cyanine dyes disclosed in 
British Patent 434,875 can be exemplified. 

Further, near infrared-absorbing sensiti2ing dyes 
disclosed in U.S. Patent 5,156,938 are also preferably used. In 
addition, substituted arylbensjo(thio) pyrylium salts disclosed in 
U.S. Patent 3,881,924, trimethine thiapyrylium salts disclosed 
in JP-A-57-142645 < corresponding to U.S. Patent 4,327,169), 
pyrylium based compounds disclosed in JP-A-5 8-181051 , JP-A- 

58- 220143, JP-A-59-41363, JP-A-59-84248 , JF-A-59-84249, JP-A- 

59- 146063, and JP-A-59-146061, cyanine dyes disclosed in JP- 
A-59-216146, pentamethine thiopyryliutn salts disclosed in U.S. 
Patent 4,283,475, pyrylium compounds disclosed in JP~B-5-13514 
and JP-B-5-19702, Epolight III-178, Epolight III-130,. and 
Epolight III-125 are particularly preferably used. 

As another example of particularly preferred dyes, near 
infrared-absorbing dyes disclosed in U.S. Patent 4,756,993 as 
formulae (1) and (II) can be exemplified. 

These pigments or dyes can be added to the printing plate 
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material in an amount of from 0.01 to 50 wt%, preferably from 0.1 
to 10 wt%, based on the entire solid content of the material, and 
in the case of dyes , particularly preferably the amount of from 
0 . 5 to 10 wt% and in the case of pigments , particularly preferably 
the amount of from 3.1 to 10 wt%, can be added to the printing 
plate material. If the addition. amount of pigments or dyes is 
less than 0.01 wt%/ the sensitivity lowers, and when it exceeds 
50 wt%, the uniformity of the photosensitive layer is lost and 
the durability of the recording layer is deteriorated. 

These dyes or pigments may be added in the same layer with 
other components, alternatively/ another layer can be provided 
and added therein. If another layer is provided, they are 
preferably added to the adjacent layer to the layer which contains 
substances which are thermal -decomposable and substantially 
lower the solubility of binders when they are in the state not 
being decomposed. Dyes or pigments and binder resins are 
preferably added to the same layer but they may be added to 
different layers. 
Other components . 

Further, various additives can be added to the positive 
type photosensitive composition according to the present 
invention according to necessity. For example, it is preferred 
to contain, in combination, onium salts, o-quinonediazide 
compounds, aromatic sulfone compounds, aromatic sulfonate 
compounds which are thermal -decomposable and substantially lower 
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the solubility of high molecular compounds soluble in an alkaline 
aqueous solution when they are iti the state not being decomposed, 
in view of improving prevention of the image area from being 
dissolved in a developing solution. 

Onium salts which can be used include those described 

above. 

The addition amount of o-quinonediazide compounds is 
preferably from 1 to 50 wt%, more preferably from 5 to 30 wt%, 
and particularly preferably from 10 to 30 wt% , based on the entire 
solid content of the printing plate material . These compounds 
can be used alone or may be used in mixture. 

The addition amount of additives other than 
o-quinonediazide compounds is preferably from 1 to 50 wt%, more 
preferably from S to 30 wt%, and particularly preferably from 10 
to 30 wt%. 

For further improving sensitivity, cyclic acid 
anhydrides, phenols and organic acids can be used in combination. 
Examples of cyclic aeid anhydrides include, as disclosed in U.S. 
Patent 4,115,128, phthalic anhydride, tetrahydrophthalic 
anhydride, hexahydrophthalie anhydride, 3 , 6-endoxy-A*- 
tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, 
maleic anhydride, chloromaleie anhydride, a-phenylmaleic 
anhydride, succinic anhydride, and pyromellitic anhydride. 



Examples of phenols include bisphenol A, p-nitrophenol, p- 
ethoxyphenol , 2, A, A' -trihydroxybenzophenone, 2,3,4- 
trihydroxybenzophenone , 4 -hydroxyben2ophenone , 4 , 4 ' , 4 
trihydroxytriphenylmethane, and 4 , 4 • , 3" ,4 "-tetrahydroxy- 
3,5,3' ^'-tetramethyltriphenylmethane. Further, examples of 
organic acida include, as are disclosed in JP-A-60-88942 and 
JP-A-2-96755, sulfonic acids, sulfinic acids, alkylsulfuric 
acids, phosphonic acids, phosphates, and carboxylic acids, 
specifically, p-toluenesulfonic acid, dodecylbenzenesulfonie 
acid, p-toluenesulfinic acid, ethyl sulfate, phenyl phosphonate, 
phenyl phosphinate, phenyl phosphate, diphenyl phosphate, 
benzoic acid, isophthalic acid, adipic acid, p-toluic acid, 
3,4-dimethoxybenzoic acid, phthalic acid, terephthalic acid, 
l,4-cyclohexene-2,2-dicarboxyliaacid, erucicacid, lauricacid, 
n-undecanoic acid, and ascorbic acid can be exemplified. 

The content of cyclic acid anhydrides, phenols and 
organic acids in the printing plate material is preferably from 
0.05 to 20 wt%, more preferably from 0.1 to 15 wt*, and 
particularly preferably from 0.1 to 10 wt%. 

Surfactants can be added to the printing plate material 
of the present invention for widening the processing stability 
against development conditions/ e.g., nonionic surfactants as 
disclosed in JP-A-€2-251740 and JP-A-3-20S514 , and ampholytic 
surfactants as disclosed in JP-A-59-121044 and JP-A-4-13149 can 
be added. 
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Specific examples of nonionic surfactants include 
sorbitan tristearate, sorbitan monopalmitate, sorbitan trioleate/ 
stearic acid monoglyceride, polyoxyethylenenonylphenyl ether, 
etc. 

Specific examples of ampholytic surfactants include 
alkyldi (aminoethyl) glycine, alkylpolyaminoethyl glycine 
hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethyl- 
imidafcolinium betaine, N-tetradecyl-N,N-betaine type 
surfactants (e.g., Amorgen K, trade name, Oaiichi Kogyo Seiyaku 
Co., Ltd.), etc. Th© content of these nonionic and ampholytic 
surfactants in the printing plate material is preferably from 0 . 05 
to 15 wt%, more preferably from 0,1 to 5 wt%. 

Printing out agents for obtaining a visible image 
immediately after heating by exposure, and dyes and pigments as 
coloring agents of the image can be added to the printing plate 
material according to the present invention. 

As the printing out agent, combinations of organic dyes 
which can form a salt with the compounds which release an acid 
upon heating by exposure (photo-aeid releasing agents) can be 
exemplified as representatives. Specifically, combinations of 
o-naphthoquinonediazide-4 -sulfonic acid halogenide with salt- 
forming organic dyes disclosed in JP-A-50-36209 and JP-A-53-8128, 
and trihalomethyl compounds with salt-forming organic dyes 
disclosed in JP-A-53-36223, JP-A-54-74728 , JP-A-SO-3626, jp- 
A-61-143748, JF-A-61-151644 and JP-A-63-584 40 can be exemplified. 
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As such trihalomethyl compounds , there are oxazole compounds and 
triazine compounds and both are*excellent in aging stability and 
clear printing out image can be obtained. 

As coloring agents of the image, other dyes can be used 
besides the above-described salt-forming organic dyes. Oil- 
soluble dyes and basic dyes can_.be cited as appropriate dyes 
including the salt-forming organic dyes. Specifically, Oil 
Yellow #101, oil Yellow #103, Oil Pink #312, Oil Green BG, Oil 
Blue BOS> Oil Blue #603, oil Black BY, Oil Black bs, Oil Black 
T-505 (products of Orient Kagaku Kogyo Co. , Ltd.) , Victoria Pure 
Blue, Crystal Violet (C.I. 42555), Methyl Violet (C.I. 42535), 
Ethyl Violet, Rhodamine B (C.I. 145170B) , Malachite Green (C.I. 
42000), and Methylene Blue (C.I. 52015) can be exemplified. 
Further, dyes disclosed in jp-a-62-293247 ate particularly 
preferably used. These dyes can be added to the printing plate 
material in an amount of from 0.01 to 10 wt%, preferably from 0.1 
to 3 wt%, based on the entire solid content of the printing plate 
material . 

Moreover, plasticizers can be added to the printing plate 
material for improving the flexibility of the coating film, e.g. , 
butyl phthalyl, polyethylene glycol, tributyl citrate, diethyl 
phthalate, dibutyl phthalate, dihexyl phthalate, dioctyl 
phthalate, tricresyl phosphate, tributyl phosphate, trioctyl 
phosphate, tetrahydrofurfuryl oleate, oligomers or polymers of 
acrylic acid or methacrylic acid, etc., can be used. 
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The image recording material according to the present 
invention is in general manufactured by dissolving the above- 
described each component in a solvent and coating the coating 
solution on an appropriate support. Examples of solvents used 
include ethylene dichloride, cyclohexanone , methyl ethyl ketone, 
methanol, ethanol, propanol, ethylene glycol monomethyl ether, 
l-methoxy-2-propanol/ 2-methoxyethylacetate, l-methoxy-2- 
propylacetate , dimethoxyethane , methyl lactate, ethyl lactate, 
N, N -dimethyl ace tamide, N,N-dimethylformamide, tetramethylurea, 
N-methylpyrrolidone, dimethyl sulfoxide, sulforane, 
y-butyrolactone, toluene, etc./ but solvents are not limited 
thereto. These solvents are used alone or in mixture. The 
concentration of the above components (entire solid content 
including additives) in a solvent is preferably from 1 to 50 wt%. 
The coating amount on the support obtained after coating and 
drying (solid content) is varied according to purposes, but it 
is, in general, preferably from 0.5 to 5.0 g/m* as to the 
photosensitive printing plate. Various coating methods can be 
used, e.g. , bar coating, rotary coating, spray coating, curtain 
coating, dip coating, air knife coating, blade coating, and roll 
coating can be used. As the coating amount reduces, apparent 
sensitivity increases but film characteristics of the 
photosensitive film decreases. 

Surfactants, e.g., fluorine surfactants disclosed in 
JP-A-62-170950 can be added to the photosensitive layer according 
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to the present invention for improving the coating property. 
Addition amount is preferably f rem 0,01 to 1 wt% , more preferably 
from 0 . 05 to 0 . 5 wt% , based on the entire printing plate material . 

A support for use in the present invention is a plate 
having dimensional stability,, for example, paper; paper laminated 
with plastics (e.g. / polyethylene? polypropylene, polystyrene); 
metal plates (e.g. , aluminum, zinc, copper) ; plastic films (e.g. , 
cellulose diacetate, cellulose triacetate/ cellulose propionate, 
cellulose butyrate, cellulose acetate butyrate, cellulose 
nitrate/ polyethylene terephthalate , polyethylene, polystyrene, 
polypropylene, polycarbonate, polyvinyl acetal) ; and paper or 
plastic films laminated or deposited with metals as above. 

Polyester films or aluminum plates are preferably used 
in the present invention, above all, aluminum plates are 
particularly preferably used as they are dimensionally stable and 
comparatively inexpensive. Suitable aluminum plates include 
pure aluminum plates and alloy plates containing aluminum as a 
main component and a small amount of different elements . Further , 
plastic films laminated or deposited with aluminum may be used. 
Different elements contained in aluminum alloys include silicon, 
iron, manganese, copper, magnesium, chromium, zinc, bismuth, 
nickel, and titanium. The content of these different elements in 
alloys is at most 10 wt%. Pure aluminum is particularly used in 
the present invention, but 100% pure aluminum is difficult to 
obtain in the light of purifying techniques. Accordingly, a 



- 190 - 



negligible amount of different elements can be contained. Thus 
the composition of the aluminum plate applied to the present 
invention is not specified and well-known aluminum plates can be 
arbitrarily used, the thickness of the aluminum plate for use 
in the present invention is from about 0,1 to about 0.6 mm, 
preferably from 0 . 15 to 0.4 mm, and particularly preferably from 
0.2 to 0.3 mm. 

Prior to the surface roughening of an aluminum plate, 
degreasing is performed to remove the rolling oil on the surface 
of the plate by means of, e.g., surfactants, organic solvents or 
alkaline aqueous solution, if required. 

Various methods are used for surface roughening treatment 
of an aluminum plate, e.g., a mechanical roughening method, an 
electrochemical roughening method, and a chemical roughening 
method comprising selectively dissolving the surface. Known 
mechanical methods such as a ball abrading method, a brushing 
method, a blasting method, and an abrading method using buff can 
be used. As an electrochemical roughening method, a method of 
performing alternating current or direct current electrolysis in 
a hydrochloric acid or nitric acid electrolytic solution. 
Further, as disclosed in JF-A-54 -63902 , a method of combination 
of mechanical roughening with electrochemical roughening can also 
be used. 

The thus-surface roughened aluminum plate is subjected 
to anodic oxidation treatment for increasing water retentive 
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property and abrasion resistance of the surface, if necessary, 
after being subjected alkali -ettehing treatment and neutralizing 
treatment according to necessity. Various electrolytes which 
form a porous oxide film are applicable as the electrolyte for 
use in the anodic oxidation treatment of the aluminum plate, e.g. , 
sulfuric acid , phosphoric acid, oxalic acid, chromic acid or mixed 
acid of these is generally used. The concentration of the 
electrolyte is determined arbitrarily depending on the kind of 
the electrolyte. 

Treatment conditions of anodic oxidation cannot be 
determined unconditionally as conditions fluctuate variously 
depending upon the electrolytic solution to be used, but generally 
appropriately the concentration of an electrolytic solution is 
from 1 to BO wt%, temperature of the solution is from 5 to 70°C, 
electric current density is from 5 to 60 A/dm*, voltage is from 
1 to 100 v, and electrolytic time is from 10 seconds to 5 minutes. 

If the amount of anodic oxidation coating is less than 
1.0 g/m 1 , press life comes to be insufficient and the nonimage 
area of the lithographic printing plate 1 is liable to be scratched, 
as a result, "scratch stain" , i.e., adhesion of ink at that scratch, 
is liable to occur. 

After anodic oxidation treatment, aluminum surface is 
subjected to hydrophi ligation treatment, if necessary. As 
preferred hydrophi lization treatments for use in the present 
invention, there is a method of treatment with alkali metal 
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silicate, e.g., an aqueous solution of sodium silicate as 
disclosed in U.S. Patents 2,7*4,066, 3,181,461, 3,280,734 and 
3,902,734. In this method, a support is immersed and treated in 
a sodium silicate aqueous solution or electrolytically treated. 
As other methods., treatment is performed with potassium zirconium 
acid fluoride as disclosed in JBs-B-36-22063, and with 
polyvinylsulfonic acid as disclosed in U.S. Patents 3,276,868, 
4,153,461, and 4,689,272. 

The image recording material according to the present 
invention comprises a support having provided thereon a positive 
type printing material but, if necessary, an undercoating layer 
can be provided between them. 

Various organic compounds are used as such an 
undercoating layer, e.g., carboxymethyl cellulose, dextrin, gum 
arable, organic phosphonic acids, e.g. , phosphonic acids having 
an amino group, such as 2~aminoethylphosphonic acid, 
phenylphosphonic acid which may have a substituent, naphthyl- 
phosphonic acid, alkyl phosphonic acid, glycerophosphonic acid, 
methylenediphosphonic acid, and ethylenediphosphonie acid, 
organic phosphoric acid, e.g., phenylphosphoric acid which may 
have a substituent, naphthylphosphoric acid, alJcylphosphoric 
acid, and glyqerophoaphoric acid, organic phosphinic acid, e.g., 
phenylphosphinic acid which may have a substituent, 
naphthylphosphinic acid, alkylphosphinic acid, and 
glycerophosphinicacid, amino acids, e.g. , glycine and fl-alanine, 
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and amine hydrochloride having a hydroxyl group such as 
triethanolamine hydrochloride;* - These confounds may be used in 
combination of two or more. 

The coating amount of the organic undercoating layer is 
from 2 to 200 mg/m a , preferably from 5 to 100 mg/m 1 . if the coating 
amount is less than 2 mg/m 2 or laxger than 200 mg/m 2 , sufficient 
press life cannot be obtained. 

The thus-prepared positive type image recording material 
is generally subjected to imagewise exposure and development 
process . 

Light sources having light emission wavelength in near 
infrared to infrared region are preferably used in the present 
invention. A solid state laser and a semiconductor laser are 
particularly preferred. 

Alkali aqueous solutions so far been known can be used 
as a developing solution and a replenishes For example, 
inorganic alkali salts such as sodium silicate, potassium 
silicate, tertiary sodium phosphate, tertiary potassium 
phosphate, tertiary ammonium phosphate, secondary sodium 
phosphate, secondary potassium phosphate, secondary ammonium 
phosphate, sodium carbonate, potassium carbonate, ammonium 
carbonate, sodium hydrogencarbonate, potassium 
hydrogencarbonate, ammonium hydrogencarbonate, sodium borate, 
potassium borate, ammonium borate, sodium hydroxide, ammonium 
hydroxide, potassium hydroxide, and lithium hydroxide can be 
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exemplified. Further, organic alkali agents such as 
monomethylamine, dimethylandneTtrimethylamine, monoethylamine, 
diethyl amine, triethyl amine, monois ©propylamine, 
diisopropyl amine, triisopropylamine, n-butylamine, 
monoethanolamine, diethanolamine., triethanolamine, 
monoisopropanolamine , diisopropanolamine , ethyleneimine , 
ethylenediamine, and pyridine are also used. 

These alkali agents are used alone or in combination of 
two or more. 

Of these alkali .agents, a particularly preferred 
developing solution is an aqueous solution of silicate such as 
sodium silicate and potassium silicate for the reason that the 
adjustment of developing property becomes possible by the ratio 
of silicon oxide SiO», the component of silicate, to alkali metal 
oxide M s 0 and the concentrations., For example, alkali metal 
silicates as disclosed in JP-A-54-62004 and JP-B-57 -7427 are 
effectively used. 

it is known that when development is conducted by using 
an automatic processor, a vast volume of PS plates can be processed 
without replacing the developing solution in a developing tank 
for a long period of time by the addition of a replenisher having 
higher alkalinity than that of the developing solution to the 
developing solution. This system is preferably applied to the 
present invention. The developing solution and the replenisher 
can contain various surfactants and organic solvents according 
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to necessity for purposes of accelerating or controlling 
development/ dispersing developer scum, and increasing the 
affinity of the image area of a printing plate to ink. As 
preferred surfactants, anionic, cationic, nonionic, and 
ampholytic surfactants can be exemplified* 

Further, a developing solution and a replenisher can 
Contain reducing agents such as -hydroquinone, resorcin, sodium 
salts and potassium salts of inorganic acid such as sulfurous acid, 
sulfurous acid hydroacid, and further organic earboxylic acid, 
defoaming agents, and water softeners, if necessary. 

The printing plate development processed with the 
above-described developing solution and the replenisher is 
post-treated with a washing water, a rinsing water containing 
surfactants, and a desensitizing solution containing gum arabic 
and starch derivatives . When the image recording material of the 
present invention is used as a printing plate, these treatments 
can be used in various combinations as post- treatment. 

The case in which the image recording material of the 
present invention is used as a photosensitive lithographic 
printing plate is described. If an unnecessary image area is 
present (e.g., the film edge trace of the original film) on the 
lithographic printing plate obtained by image exposure, 
development, washing and/or rinsing and/or gumming, this 
unnecessary image area is erased. Tor this erasure, a method of 
coating an erasing solution on the unnecessary image area, 
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allowing to stand for a predetermined time, and then washing with 
water as disclosed in JF-A-2 -13293 is preferably used, but a method 
of irradiating the unnecessary image area with an actinic ray 
introduced by an optical fiber and then performing development 
as disclosed in JP-A-59-174842 is also utilised. 

The thus-obtained lithographic printing plate can be 
offered to printing process after being coated with a 
desensitizing gum as required, but when a lithographic printing 
plate having higher press life is desired, the plate is subjected 
to burning treatment. 

When a lithographic printing plate is subjected to 
burning treatment, it ig preferred to treat the plate prior to 
burning with surface adjusting solutions as disclosed in JP- 
B-61-2518, JP-B-5S-280S2, JP-A-62-31859 and JP-A-61-159655. 

For that treatment, a method of coating a surface 
adjusting solution on the lithographic printing plate using 
sponge or absorbent cotton impregnated with a surface adjusting 
solution, or a method of coating by immersing the lithographic 
printing plate in a vat filled with a surface adjusting solution, 
or a method of coating by an automatic coater can be applied. 
Making the coating amount uniform by means of squeegee or squeegee 
rollers after coating results in preferred effect. 

The coating amount of a surface adjusting solution is, 
in general, preferably from 0.03 to 0.8 g/m* (by dry weight). 
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The lithographic printing plate coated with a surface 
adjusting solution is heated art high temperature after drying 
using a burning processor (e.g., Burning Processor BP-1300, 
commercially available from Fuji Photo Film Co., Ltd.), if 
neces sary . The heating temperature and time depend upon the kinds 
of components comprising the image but are preferably from 180 
to 300 ft C and from 1 to 20 minutes. 

The burning- treated lithographic printing plate can be 
arbitrarily subjected to conventional treatments such as washing 
and gumming according to necessity, but when a surface adjusting 
solution containing water-soluble high molecular compounds is 
used, desensitizing treatment such as gumming can be omitted. 

A lithographic printing plate obtained through these 
processes is loaded on an offset printing machine and Used for 
printing a lot of sheets. 

EXAMPLE] 

The present invention is described in detail with 
referring to examples, but the present invention is not construed 
as being' limited thereto. 

SYNTHESTS EXAMPLE la 

A polymer was prepared as follows. Fifteen point five 
(15.5) grams of 2- (perfluorooctyl) ethyl acrylate, 9.58 g of 
N-(4-ehioro-2-carboxvphenyl)methacrylamide, 7.62 g of lauryl 
methacrylate, and 63.14 g of tetrahydrdfuran were put in a three 
necked flask having a capacity of 300 ml and the content of the 
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flask was stirred under nitrogen atmosphere with maintaining the 
temperature at 6S°C. Thereto Was added 1.44 g of 2,2'- 
azobis (2, 4 -dimethyl valeronitrile) and stirring was continued. 
After 4 hours , the temperature was raised to 68°C and the reaction 
solution was allowed to stand for 1 hour. After termination of 
the reaction , the temperature was_lowered to room temperature and 
the reaction solution was poured into 400 ml of methanol. The 
solid precipitated was filtered and dried. 

Yield: 22 g. The solid obtained was revealed to be a high 
molecular compound having a weight average molecular weight of 
18,000 by GPC (gel permeation chromatography). 
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SYNTHESIS BXAftPT.ES 9 a ™ g a 

Polymers as shown in Table la below were prepared in the 
same manner as in Synthesis Example la. A comparative compound 
(polymer) was also prepared in the same manner. 



Weight 
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Molecular 
Weight 
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Synthesis 
Example 

la 

2a , 
3a 


4a 

5a 

Comparison 



EXAMPLES la TO 4a AND COMPARATIVE EXAM PLES la AMD 3a 
In the following examples and comparative examples 
means "wt%" unless otherwise indicated. 

An aluminum plate (JIS A 1050) having a thickness of 
0.24 mm was subjected to brush-graining treatment with applying 
to the aluminum surface a suspension of pumice stone having an 
average particle size of about 2.1 jxm and water using a rotating 
brush shown below . The first brush was , hair length : 100 mm, hair 
diameter: 0.95 mm, and density; 70/em a , and the second brush was, 
hair length: eo mm, hair diameter : 0.295 mm, and density: 670/em*. 
The rotation rate of brush rolls was 250 rpm respectively. After 
brush-graining, the plate was thoroughly washed with water, 
etching was effected by immersing the plate in a 10% sodium 
hydroxide aqueous solution at 60°C for 25 seconds, the plate was 
further washed with flowing water, then washed with a 20% nitric 
acid aqueous solution for neutralization followed by washing with 
water. Under the condition of V A of 12.7 V using alternating 
waveform electric current of sine wave, the plate was subjected 
to electrolytic surface roughening treatment in a 1% nitric acid 
aqueous solution by the quantity of electricity of anode of 
160 c/dm*. The surface roughness determined was 0.79 um (Ra> , 
Subsequently, the plate was immersed in a 1% sodium hydroxide 
aqueous solution at 40°C for 30 seconds, then immersed in a 30% 
sulfuric acid aqueous solution and desmutting treatment was 
performed at 60°c for 40 seconds. Then, the plate was anodically 
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oxidized by direct current in a 20% sulfuric acid aqueous solution 
at electric density of 2A/dm* so-as to reach the oxide film amount 
of 1.6 g/m* f thereby a substrate was prepared. 

Undercoating solution (A) having the following 
composition was coated on the surface of the-thus treated 
substrate and dried at 80*C for ^0 seconds. 

The coating amount after drying was 10 mg/m a . 
Undarffoafrinef fi«l» f,i Qn f&) 

fl-Alanine 0.10 g 



Methanol 
Pure water 



40 g 
60 g 



Thus, substrate (I) was prepared. 

The photosensitive solution shown in Table 2a below was 
coated on substrate <I) by rod coating in an amount of 12 ml/m 2 , 
dried at 100*c for 1 minute, thereby a positive type photosensitive 
lithographic printing plate was obtained. Dry coating amount was 
1.15 g/m 2 . For shortening vacuum contact time, a matting layer 
was provided as disclosed in .JF-B-61 -28986. 

TABT.E 9 a 

Esterified product of 1 ,2-diazonaphthoquinone-5- 0.8 g 
sulfonyl chloride and pyrogallol /ace tone resin 
(disclosed in Example 1 in U.S. Patent 3,635,709} 
Cresol /formaldehyde novolak resin (meta/para 1.5 g 

ratio of 6/4, weight average molecular weight: 
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8,000) 

Phenol/formaldehyde novolak resin (weight 0.3 g 

average molecular weight: 15,000) 
Poly[N-(p-amAnosulfonylphenyl)acrylamide-co- 0.2 g 

n-butyl aerylate~co-diethylene glycol 

monomethyl ether methacrylate] 

(molar ratio of each monomer. is 40/40/20, 

weight average molecular weight: 40,000, 

number average molecular weight: 20,000) 
p~n-Octylphenol/formaldehyde resin 0.02 g 

{disclosed in U.S. Patent 4,123,279) 
Naphthoquinonediazido-l,2-diazido-4~ 0.01 g 

sulfonic acid chloride 
Tetrahydrophthalic anhydride 0.02 g 

Benzoic acid 0.02 g 

Pyrogallol 0.05 g 

4-[p-N,N-bis(Ethoxycarbonylmethyl)aininophenyl]~ 0.07 g 

2 , 6 -bis < trichloromothyl) -s-triazine 
A dye obtained by replacing the counter anion of 0.045 g 

victoria Pure Blue BOH (manufactured by Hodogaya 

Chemical Co., Ltd.) with 1-naphthaleneaulfonic 

acid 

F176PF 0.01 g 

Fluorine-containing polymer (see Table 3a) 0.1 g 

MEK/l-methoxy-2-propanol - 15 g/10 g 



Each of the thus -prepared photosensitive lithographic 
printing plates was evaluated -as follows . 

The lithographic printing plate was exposed by a metal 
halide lamp of 3 kw from the distance of 1 m for 1 minute through 
a step wedge (density difference of each step was 0.15, 
manufactured by Fuji Photo . Film Co. , Ltd.) . The exposed plate 
was development processed in PS Processor 900V (manufactured by 
Fuji Photo Film Co. , Ltd.) at 30°C for 12 seconds using an aqueous 
solution having a molar ratio of Si0 2 /K 8 0 of 1,16 and SiO* 
concentration of 1.4%. Sensitivity was expressed by clear step 
number. The higher the step number, the higher is the 
sensitivity. 

Gradation was the difference between the above clear step 
number in the sensitivity evaluation and solid step number. The 
smaller the value, the higher is the contrast. 

Exposure and development were carried out in the same 
manner as above except that the same developing solution as above 
in which pH was increased or decreased by 0 . 2 up and down was used. 
The development latitude expressed the change of solid step 
number due to pH. The smaller the value, the more excellent is 
the development latitude. 

The results obtained are shown in Table 4a below. 



TABLE 3a 





Fluorine- 
Containing 
Polymer 


Example la 


Pa-1 


Example 2a 


Pa-2 


Example 3a 


Pa-3 


Example 4a 


Pa-6 


Comparative 
Example la 


Mot added 


Comparative 
[ Example 2a 


Ra-1 



The addition amount was 0.1 g in solid content. 



TABLE 4a 





Fluorine- 
containing 
Polymer 


Sensitivity 


Gradation 


D*v»lopnient 

Latitude 


1 Example la 


Pa-l 


5.75 


5.0 


6 


1 Example 2a 


Pa-2 


6.0 


4.5 


4 


Example 3a 


Pa-3 


S.75 


5.0 


5 


Example 4a 


Pa-6 


6.0 


5.0 


7 


Comparative 
Example 1* 


Not added 


5,75 


6.5 


8 


Comparative 
Exampl* 2a 


Ra-1 


6.0 


7.0 


9 



As is- apparent from the results in Table 4a, in Examples 
la to 4a, enhancement of high contrast and excellent development 
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latitude could be obtained without lowering the sensitivity. 

EXAMPLES JSa TO 9* AND ^aOMPARATTVE EXAMPLE 3a 

A IS aluminum plate having a thickness of 0.30 nun was 
subjected to brush-graining treatment using a No. 8 nylon brush 
and a suspension of 800 mesh pumice stone and water, and the surface 
of the plate was thoroughly washed with water. The etching was 
effected by immersing the plate in a 10% sodium hydroxide aqueous 
solution at 70°C for 60 seconds, the plate was further washed with 
flowing water, then washed with a 20% HN0 3 aqueous solution for 
neutralization followed by washing with water. Under the 
condition of V* of 12.7 V using alternating waveform electric 
current of sine wave, the plate was subjected to electrolytic 
surface roughening treatment in a 1% nitric acid aqueous solution 
by the quantity of electricity of anode of 300 C/dm a . The surface 
roughness determined was 0.45 um <Ra) . Subsequently, the plate 
was immersed in a 30% H 2 SO, aqueous solution and desmutting 
treatment was performed at 55°C for 2 minutes. Then, the cathode 
was arranged on the surface subjected to graining treatment in 
a 20% H 2 S0 4 aqueous solution at 33°c, and the plate was anodically 
oxidized at electric density of SA/dm* for 50 seconds . The oxide 
film obtained had an oxide film amount of 2.7 g/m a . 

Further, the plate was immersed in a 2.5 wt% aqueous 
solution of sodium silicate (SiO,: 28 to 30%, Na a O: 9 to 10%, Fe: 
0.02% or less) having pH of 11.2 at 70*C for 13 seconds followed 
by washing with water. The amount of silicate at that time was 
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10 mg/m z . The amount of Si element was measured by fluorescent 
X-ray analysis. 

A. liquid composition (sol) of SG method was prepared by 
the following procedure. 

Each of the following composition was weighed and put in 
a beaker and stirred at 25°C for 20 minutes. 



Si(OC 2 H 9 >« 38 g 

3-Methaeryloxypropyltrimethoxysilane 13 g 

A 85% phosphoric acid aqueous solution 12 g 

Ion exchange water 15 g 

Methanol 100 g 



The solution was poured from the beaker to a three necked 
flask, A reflux cooler was attached to the three necked flask 
and the flask was immersed in an oil bath at room temperature. 
The temperature was raised to 50°C over 30 minutes while stirring 
the content of the flask with a magnetic stirrer. The content 
of the flask was allowed to react for further 1 hour while 
maintaining the temperature of the oil bath at 50°C, thereby a 
liquid composition (sol) was obtained.. 

The sol was diluted with methanol /ethylene glycol (ratio 
of 20/1 (by weight) ) so as to reach the concentration of 0.5 wt% r 
and coated on the substrate by a wheeler, then dried at 100°C for 
1 minute . The coating amount at that time was 4 mg/m" . The amount 
of Si element was measured by fluorescent X-ray analysis and the 
obtained amount was taken as the coating amount. 
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On the thus-treated aluminum plate was coated high 

sensitivity photopolymerizablft*. composition 1 as shown below so 

that dry coating amount became 1.5 g/m 1 , and dried at 100*C for 

1 minute, thereby a photosensitive layer was formed. 

PhotopolYmerizabl^ Composition 1 

Tetramethylolmethane tetraacrylate 1,5 g 

Linear organic high polymer*" (Bl) 2.0 g 
allyl methaerylate/methacrylic acid copolymer 
(copolyrherization molar ratio: 80/20) 

Sensitizer (CI) 0.15 g 




(n)C 4 K 9 



{*W = 479 nm (in THP) , e = 6.9 x 10*) 
Photopolymerization Initiator (Dl) 



0.2 g 




IRGACURE 907 (El) (manufactured by 0.4 g 
Ciba Geigy Co.) 

Fluorine-containing polymer (Pa) 0.2 g 

Dispersion of E-phthalocyanine/(Bl) 0.2 g 

Fluorine-based nonionic surfactant Megafac F177 0.03 g 

(manufactured by Dainippon Chemicals and Ink Co., 

Ltd.) 

Methyl ethyl ketone 9.0 g 

Propylene glycol monomethyl ether acetate 7.5 g 

Toluene 11.0 g 

On this photosensitive layer was coated a 3 wt% polyvinyl 
alcohol aqueous solution (saponification degree: 96 mol%, 
polymerization degree: 500) as an oxygen-cutting off protective 
layer in a dry coating amount of 2.5 g/m a , and then dried at 120°c 
for 3 minutes . Thus , a photopolymerizable lithographic printing 



- 210 - 



plate was obtained. 

The plate was exposed from 1% to 99% every 1% each at two 
•places by the condition of 0.15 mJ/cm 2 , 4,000 dpi, 175 lines/inch 
using XLP4000 (Ar laser 75 mW, 488 nm, manufactured by Optoronics 
Co. /Ltd.). 

Subsequently, post-heat Jtreatment was conducted by 
exposing the plate to temperature of 120°C for 20 seconds. 

Development was carried out by immersion in the following 
developing solution at 25°C for 30 seconds. 
£>gy.el oping Solution 

IK Potassium silicate 30 g 

Potassium hydroxide 15 g 

Water 1,000 g 

Gum solution GU-7 (manufactured by Fuji Photo Film Co., 
Ltd.) was diluted with water to 2 times and the printing plate 
was treated with this solution. 

Under the condition of 4,000 dpi and 175 lines/inch, the 
amount of the printing plate energy reproduced by 1% was found 
as the sensitivity of the sample. 

Press life was measured by using SORKZ (manufactured by 
Heidelberg) as a printing machine, Kraf G (N) (manufactured by 
Dainippon Chemicals and Ink Co. , Ltd.) as ink, and acidic PS plate 
cleaner CL~2 (manufactured by Fuji Photo Film Co. , Ltd. ) as a plate 
cleaner . 

After each sample was stored at 60°C for three days, 
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exposure, development and printing were performed in the same 
manner as above . The scum of nonistage area was visually observed 
and aging stability was evaluated. 

After 5,000 sheets were printed, the ink adhered to the 
plate was cleaned by wiping the dot area with printing sponge 
impregnated with PS plate cleaner CL-2 . Then , 150 , 000 sheets were 
printed with cleaning the ink on the plate in the same manner as 
above with PS plate cleaner CL-2 every 10,000 sheets until the 
printed number reached 145,000. 

A printed matter was taken out every 10,000 sheets and 
the dot where the plate was cleaned with PS plate cleaner CL~ 
2 and the dot not cleaned were evaluated. The results obtained 
are shown in Table 5a below. 

Solid press life indicates the sheet number which can be 
printed normally without dropout occurring in solid printing and 
highlight press life shows the number of printed sheets reproduced 
by 2% dot of 175 lines/inch on the printed matter. 

Gradation was the difference between the above clear step 
number in the sensitivity evaluation and solid step number. The 
smaller the value, the higher is the contrast. 
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It is apparently seen from the results in Table 5a that 
in the photosensitive lithograffhie printing plate according to 
the present invention, the enhancement of high contrast of the 
image of the printing plate can be realized while maintaining the 
press life by the use of the fluorine-containing polymer of the 
present invention in the photosensitive resin composition. 

Examples of thermally eroaslinkable lithographic 
printing plate are described below. 

Structure of Craflslinlcing Agent. KZ-1 



HQ 




OH 



HO 



OH 



HO- 



OH 



HO OH OH 



StrUflttire of Cross! i nltimr kymm*. frff,-? 
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Acquisition of Binder Polymer (BP-1) 

Poly (p-hydroxystyreneP (trade name, Maruka Linker M 
5-4PJ was acquired from Maruzen Petrochemical Co. / Ltd. and this 
was used as bp-1, 

EXAMPLES 10a TO 13a 

An aluminum plate {quality of material 1050) having a 
thickness of 0.30 mm was washed and degreased with 
trichloroethylene, then subjected to brush-graining treatment 
using a nylon brush and a suspension of 400 mesh pumice Jgtonejand 
water, and the surface of the plate was thoroughly washed with 
water. The etching was effected by immersing the plate in a 25% 
sodium hydroxide aqueous solution at 45°C for 9 seconds, the plate 
was further washed with water, then further immersed in a 2% HN0 9 
aqueous solution for 20 seconds followed by washing with water. 

The etching amount of the grained surface at this time was about 
3 g/m 2 . The plate was anodically oxidized by direct current with 
a 7% H 2 S0 4 aqueous solution being an electrolytic solution at 
electric density of 15 A/dm* . The oxide film obtained was 3 g/m" . 

The plate was than washed with water and dried. Undercoating 
solution having the following composition was eoated on this 
aluminum plat© and dried at &Q°C for 30 seconds. The coating 
amount after drying was 10 mg/m*. 
Undarcoafclnrr fitVI i nn 

fl-Alanine 0.1 g 

Phenylphosphonic acid 0.05 g 
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Methanol 



40 g 



Pure water 



60 g 



Solution <G) having the following composition was 



prepared. This solution was coated on the above undercoated 
aluminum plate, dried at 100°C for 1 minute, thereby a negative 
type lithographic printing plate-jnaterials (G-l) to (G-4) were 
obtained. The coating amount after drying was 1.5 g/m 2 . 
fialufcion fCl 

Fluorine-containing polymer 0,05 g 

Acid generator (SH-1) 0.3 g 

Crosslinlcing agent 0.5 g 

Binder polymer (BP-1) 1.5 g 

Infrared absorber (IK-l) 0.07 g 

AIZEN SPILON BLUE C-RH 0.035 g 

(manufactured by Hodogaya Chemical Co . , 



Ltd.) 



Megafac F177 (fluorine-based nonionic 
surfactant, manufactured by Dainippon 
Chemicals and Ink Co., Ltd.) 



0.01 g 



Methyl ethyl ketone 



12 g 



Methyl alcohol 



10 g 



l-Methoxy-2-propanol 



9 g 



Fluorine-containing polymers and crosslinking agents 
used in solutions (6-1) to (G-4) are shown in Table 6a below. Acid 
generator <SH-1) and infrared absorber (IK-l) are shown below. 



TABLE 6a 



Example No. 


Kind of 
Lithographic 
Printing 

Plate 
Material 


Kind of 
Fluorine- 
Containing 

Polymer 


Kind of 
Crosslinfcing 
Agent 


Example 10a 


(G-l) 


CPa-l> 


(KZ-1) 


Example 11a 


(G-2) 


— (Pa-2) 


(KZ-1> 


Example 12a 


(G-3) 


(Pa-3) 


(KZ-1) 


Example 13a 


(G-4) 


(Pa-4) 


(KZ-2) 



H z 00 " 3 0 H V^ 

so 3 - 




CIK-1] 



■ ' The surface of each of the obtained negative type 
■ ithographic printing plate materials (G-l) to (G-4) was touched 
fith a bare hand, then each plate was scanning-exposed with a 
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semiconductor laser emitting infrared rays of wavelengths of 
about 820 to 650 nm. After exposure/ the plate was heat-treated 
at 110°C for 30 seconds using a panel heater, and development 
processed with a developing solution DP-4 (diluted with water to 
8 times, manufactured by Fuji Photo Film Co. , Ltd.) . After image 
formation/ the part where touches!. with a bare hand was observed 
visually whether the image was dropped out or not. In negative 
type lithographic printing plate materials (G-l) to (G-4) , 
apparent image dropout was not generated. 

COMPARATIVE EXAMPLE 4a 
A solution was prepared in the same manner as in Example 
10a except that the fluorine-containing polymer used in Solution 
(G) in Example 10a was replaced with high polymer compound (Ra-1) . 
This solution was coated on the undercoated aluminum plate used 
in Example 10a, dried at 100°C for 1 minute, thereby negative type 
lithographic printing plate material (Q-l) was obtained. The 
weight after drying was 1 . 5 g/m* , An image was formed by the same 
procedure as in Example 10a using the obtained lithographic 
printing plate material (Q-l) . After image formation, the part 
where touched with a bare hand was observed visually whether the 
image was dropped out or not. In negative type lithographic 
printing plate material (Q-l) , apparent image dropout was 
generated . 

Examples Of thermal positive type lithographic printing 
plate are described below. 
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Preparation rtF ropolyrnor 1 

Pour point six one (4 .-SI) grams (0.0192 mol) of N-<p- 
aminosulfonylphenyl)raethacrylamide, 2.94 g (0.0258 mol) of ethyl 
methacrylate, 0.80 g <0.015 rool) of acrylonitrile, and 20 g of 
N,N-diraethylacetamide were added to a three necked flask equipped 
with a stirrer, a condenser and a dropping funnel having a capacity 
of 20 ml, and the mixture was stirred with heating at 6S°C in a 
hot water bath . To the mixture was added 0.15 g of V-65 (a product 
of Wako Pure Chemical Co., Ltd.) and the mixture was stirred in 
nitrogen atmosphere for 2 hours with maintaining the temperature 
at 65°C. Further, a mixture of 4 . 61 g of N- (p-aminosulfonyl- 
phenyl) me thacryl amide, 2.94 g of ethyl methacrylate, 0.80 g of 
acrylonitrile, N,N-dimethylacetamide and 0.15 g of V-65 was 
dropwise added to this reaction solution by means of a dropping 
funnel over 2 hours . After termination of the dropwise addition, 
the reaction mixture was stirred for further 2 houre at 65°C. 
After completion of the reaction, 40 g of methanol was added 
thereto and cooled. The mixture obtained was put in 2 liters of 
water with stirring the water, and stirring was continued for 30 
minutes. The precipitated product was filtered and dried, 
thereby 15 g of white solid was obtained. This copolymer 1 was 
found to have a weight average molecular weight (polystyrene 
standard) of 53,000 by gel permeation chromatography. 



Preparation of Substrata 

An aluminum plate {quality of material 1050) having a 
thickness of 0.30 mm was washed with trichloroethylene and 
decreased, then subjected to brush-graining treatment using a 
nylon brush and a suspension of 400 mesh pumice stone and water, 
and the surface of the plate was__thor©ughly washed with water. 

The etching was effected by immersing the plate in a 25% sodium 
hydroxide aqueous solution at 45*C for 9 seconds, the plate was 
further washed with water, then further immersed in a 20% nitric 
acid aqueous solution for 20 seconds followed by washing with water. 

The etching amount of the grained surface at this time was about 
3 g/m*. The plate was anodically oxidized by direct current with 
a 7% sulfuric acid aqueous solution being an electrolytic solution 
at electric density of 15 A/dm 8 . The oxide film obtained was 
3 g/m*. The plate was then washed with water and dried. 
Undorcoating solution having the following composi tion was coated 
on this aluminum plate and dried at 90°C for 1 minute . The coating 
amount af t«r drying was 10 mg/m*. 

Under coating Solution ' 

fi-Alanine 0.5 g 

Methanol 95 g 

Water 5 g 

Further, the plate was treated with a 2.5 wt% aqueous 
solution of Sodium silicate 30°C for 10 seconds. Undarcoating 
solution having the following composition was coated on this 
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aluminum plate and dried at 80°C for 15 seconds, thereby a 
substrate was obtained. The ©dating amount after drying was 
15 mg/m 2 . 

The. compound shown below 0,3 g 

Methanol 100 g 

Water 1 g 

— <CH 2 -CH^ ~(CH 2 ' 



Molecular weight: 28,000 

EXAMPLE 14a 

The following photosensitive solution 1 was prepared. 
This photosensitive solution 1 was coated on the above-prepared 
substrate in a coating amount of 1,8 g/m a , and a lithographic 
printing plate was obtained. 

FhotOBmnMitiva gg jufcinn 1 

Fluorine-containing polymer (Pa-1) 0.03 g 

Above-prepared copolymer 1 0.75 g 

m-Cr«sol/p-cresol novolak resin 0.25 g 

(m/p ratio; 6/4 , weight average molecular 
weight: 3,500, 0.5 wt% of unreacted eresol 
was contained) 

p-Toluenesulfonic acid 0.003 g 

Tetrahydrophthalic anhydride 0.03 g 
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A cyanine dye (having the following structure) 0.017 g 

A dye obtained by replacing the counter ion of 0.015 g 
Victoria Pure Blue BOH with l-naphthalenesulfonic 
acid anion 

Megafac P177 (fluorine-based nonionic 0.05 g 

surfactant/ manufactured by Dainippon 
Chemicals and Ink Co., Ltd.) 

Y-Butyrolactone 10 g 

Methyl ethyl ketone 10 g 

l-Methoxy-2-propanol 1 g 

Cvaning pya A 



The developing stability aoainst scratch of the 
lithographic printing plate obtained was evaluated . The resul ta 
obtained are shown in Table 7a below. 
DflYfllOPinnr Stability anainwfr fi^ a ^K 

The lithographic printing plate obtained was exposed 
using a semiconductor laser having output of 500 mW, wavelength 
of 830 nm and beam diameter of 17 urn (l/e a ) , at main scanning rate 
of 5 m/sec. The scratching test was effected using a continuous 
load-scratching tester model SB 62 (manufactured by Shinto Kagalcu 
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Co. Ltd.) by sticking a No. 5 filter paper manufactured by Advan tec 
Toyo Co. , Ltd. on the square flat surface of 1 cm 3 of the scratch 
jig which makes in contact with the plate, applying 100 g of load 
thereto/ and effecting scratching at a rate of 6 cm/ sec, and then 
developing the plate using a developing solution DP- 4 (dilution: 
1/8, manufactured by Fuji Photo Eilm Co. , Ltd.) . The evaluation 
was based on the following criteria: 

C: Photosensitive film at the part scratched was completely 
dissolved. 

Bj Photosensitive film at the part scratched was partially 
dissolved. 

A: Photosensitive film at the part scratched was not dissolved 
at all. 



Si 




Example No. 


Developing Stability 
against Scratch 


Example 14a 


A 


Example 15a 


A 


Example 16a 


A 


Comparative 
Example 5a 


. c 



EXAMPLES 15a AND 16a. COMPARATIVE R»mpt.b * a 
Lithographic printing plates were prepared in the same 
manner as in Example 14a except for using fluorine-containing 



polymers Pa-2 and Pa -5 were used in place of Pa-1, Comparative 
Example 5a did not contain the- fluorine-containing polymer 
according to the present invention. The developing stability 
against scratch of each of the lithographic printing plates 
obtained was evaluated in the same manner as in Example 14a. The 
results obtained are shown in Table 7a above. 

It can be seen from the results in Table 7a that developing 
stability against scratch before development is conspicuously 
improved by the addition of the specific polymer. 

A photosensitive resin composition containing the first 
fluorine-containing polymer was given image-forming property of 
high contrast, satisfying antihalation, safelight tolerance and 
development latitude without decreasing the sensitivity by the 
addition of a specific fluorine-containing polymer. 

Synthesis examples of the second fluorine-containing 
polymers and examples are described below but the present 
invention is not limited thereto. 

SYNTHESIS EXAMPLE lb 
Twenty-five point six (25 . 6) grama of the above-described 
compound (lb-5> as constituting unit (1), 26.4 g of the 
above-described compound <2b-7) as constituting unit (2) , 20.4 g 
of lauryl methacrylate as constituting unit (3) , and 160 g of 
dimethylacetamide were put in a three necked flask having a 
capacity of 500 ml and stirred in nitrogen atmosphere with 
maintaining the temperature at 65°C. Two point three zero (2 .30) 
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grams of 2,2 '~a2obis (2, 4 -dimethyl valeronitrile) was added 
thereto and stirring was continued. Four hours after the addition 
of 2, 2' -azobis (2, 4-dimethyl valeronitrile) , the temperature was 
raised to 75°C and maintained that temperature for 1 hour. After 
termination of the reaction , the temperature was lowered to room 
temperature and the reaction mixture was poured into 400 ml of 
water. The solid precipitated was filtered and dried. 

Yield: 68.4 g. The solid obtained was revealed to be a 
high molecular compound having a weight average molecular weight 
of 25,000 by GPC <a fluorine-containing polymer, corresponding 
to Pb-5) . 

SYNTHESIS EXAMPLES 2b TP 4b 
Copolymers shown in Table lb were prepared in the same 
manner as in Synthesis Example lb except that the constitution 
units (1) , (2) and <3> in Synthesis Example lb were changed. 
Comparative polymers shown in Table lb were prepared in the same 
manner as in Synthesis Example lb except for using the materials 
shown in Table lb. 
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EXAMPLES lb TO 4b AMD COMPARATIVE E XAMPLES 1h fc« 3h 

An aluminum plate (JIS-sv 1050) having a thickness of 
0.24 mm was subjected to brush-graining treatment with applying 
to the aluminum surface a suspension of pumice stone having an 
average particle size of about 2.1 fim and water using a rotating 
brush shown below. The first brush. was, hair length: 100 mm, hair 
diameter: 0.95 mm, and density: 70/cm 8 , and the second brush was , 
hair length: 80 mm, hair diameter: 0.295 mm, anddensity: 670/cm*. 

The rotation rate of brush rolls was 250 rpm respectively. After 
brush-graining, the plate was thoroughly washed with water, 
etching was effected by immersing the plate in a 10% sodium 
hydroxide aqueous solution at 60°C for 25 seconds, the plate was 
further washed with flowing water, then washed with a 20% nitric 
acid aqueous solution for neutralization followed by washing with 
water. Under the condition of V» of 12.7 7 using alternating 
waveform electric current of sine wave, the plate was subjected 
to electrolytic surface roughening treatment in a 1% nitric acid 
aqueous solution by the quantity of electricity of anode of 
160 C/dm a . The surface roughness determined was 0.79 urn (Ra) . 
Subsequently, the plate was immersed in a 1% sodium hydroxide 
aqueous solution at 40*C for 30 seconds, then immersed in a 30% 
sulfuric acid aqueous solution, and desmutting treatment was 
performed at 60°c for 40 seconds. Then, the plate was anodically 
oxidized by direct current in a 20% sulfuric acid aqueous solution 
at electric density of 2A/dm* so as to reach the oxide film amount 

- 227, - 



of 1.6 g/m a , thereby a substrate was prepared. 

Undercoating solution "(A) having the following 
composition was coated on the surface of the-thus treated 
substrate and dried at 80°C for 30 seconds. 

The coating amount after drying was 10 rog/m 1 . 
Undercoating Solution [hi 

B-Alanine 0.10 g 

Methanol 40 g 

Pure water 60 g 

Thus, substrate (I) was prepared. 

The photosensitive solution shown in Table 2b below was 
coated on substrate (I) by rod coating in an amount of 12 ml/m 2 , 
dried at 100"C for 1 minute, thereby obtaining a positive type 
photosensitive lithographic printing plate. Dry coating amount 
was 1.15 g/m*. For shortening vacuum contact time, a matting 
layer was provided as disclosed in JP-B-61 -28986. 

TABLE 2b 
Photosensitive SolTifian 
Esterified product of l,2-diazonaphthoquinone-5- 0.8 g 
sulfonyl chloride and pyrogallol /acetone resin 
(disclosed in Example 1 in U.S. Patent 3,635,709) 
Cresol/formaldehyde novolak resin (meta/para 1.5 g 

ratio: of 6/4, weight average molecular weight; 8,000) 
Phenol /formaldehyde novolak resin (weight 0.2 g 

average molecular weight: 15,000) 
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Naphthoquinonedia2ido-l,2~diafcido-4- 0.02 g 

sulfonic acid chloride 
Tetrahydrophthalic anhydride 0,16 g 

4-[p-N,N-bis(Ethoxyearbonylmethyl)aminophenyll- 0.07 g 

2, 6 -bis (trichloromethyl) -s-triazine 

(hereinafter abbreviated to Jcriazine A) 
A dye obtained by replacing the- counter anion of 0.045 g 

Victoria Pure Blue BOH (manufactured by Hodogaya 

Chemical Co., Ltd.) with 1-naphthalenesulfonic 

acid 

F176PF 0.01 g 

Fluorine-containing polymer (see Table 3b) 0,1 g 

MEK/l-methoxy-2-propanol = 15 g/10 g 

Each of the thus-prepared photosensitive lithographic 
printing plates was evaluated as follows. 

The lithographic printing plate was exposed by a metal 
halide lamp of 3 kw from the distance of 1 m for 1 minute through 
a step wedge (density difference of each step was 0.15, 
manufactured by Fuji Photo Film Co., Ltd.) . The exposed plate 
was development processed in PS Processor 900U (manufactured by 
Fuji Photo Film Co. , Ltd.) at 30°C for 12 seconds using an aqueous 
solution having a molar ratio of Si0 2 /K 2 0 of 1.16 and SiO* 
concentration of 1.4%. Sensitivity was expressed by clear step 
number (No. of the step where the composition was elufeed) , The 
higher the step number, the higher is the sensitivity. 
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Gradation was the difference between the above clear step 
number in the sensitivity evaluation and solid step number (No. 
of the step where the composition was not eluted) . The smaller 
the value, the higher is the contrast. 

Exposure and development were carried out in the same 
manner as above except that the same developing solution as above 
in which pH was increased or decreased by 0 .2 up and down was used. 
Tha development latitude expressed as the change of solid step 
number due to pH. The smaller the value, the more excellent is 
tha development latitude. 

The results obtained are shown in Table 4b below. 



TABLE 3b 





Fluorine- 
Containing 
Polymer 


Example lb 


Pb-5 


Example 2b 


Pb~3 


Example 3b 


Pb-6 


Example 4b 


Pb-3 


Comparative 
Example lb 


Not added 


comparative 
Example 2b 


Rb-l 


Comparative 
f Example 3b 


Rb-2 



The addition amount was 0.1 g in solid content. 
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Fluorine- 
containing 
Polytti$r 


Sensitivity 


Gradation 


Development 
Latitude 


Example lb 


Pb-5 


5.0 


5.5 


6 


Example 2b 


Pb-3 


5.0 


5.0 


5 


Example 3b 


Pb-6 


5.0 


5.5 


€ 


Example 4b 


Pb-8 


5.0 


6.0 


7 


Comparative 
Example lb 


Not added 


5.0 


6.5 


8 


Comparative 
Example 2b 


Rb-1 


6.5 


8.0 


10 


Cooperative 
Example 3b 


Rb-2 


5.0 


7.0 





As is apparent from the results in Table 4b, in Examples 
lb to 4b, enhancement of high contrast arid excellent development 
latitude could be obtained without lowering the sensitivity. 
E XAMPLES fib TO 7b Awn cnMPai^T V E example a* 
An aluminum plate (JIS A 1050) having a thickness of 
0.24 m was subjected to brush-graining treatment using a nylon 
brush and a suspension of 400 mesh pumice stone and water, and 
the surface of the plate was thoroughly washed with water. The 
etching was effected by immersing the plate in a 10% sodium 
hydroxide aqueous solution at 70*c for 60 seconds, the plate was 
further washed with flowing water, then washed with a 20% HNOs 
acrueous solution for neutralization followed by washing with 
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water. Under the condition of V A of 12.7 V using alternating 
waveform electric current of sine wave,, the plate was subjected 
to electrolytic surface roughening treatment in a 1% nitric acid 
aqueous solution by the quantity of electricity of anode of 
160 C/dm z . The surface roughness determined was 0,6 urn (Ra) . 
Subsequently, the plate was immersed in a 30% H 2 80« aqueous 
solution and desmutting treatment was performed at 55°C for 2 
minutes. Then, the plate was anodically oxidized in a 20% H 2 S0 4 
aqueous solution at electric density of 14 A/dm* so as to reach 
the anodic oxidation film amount of 2 . 5 g/m a , then plate was washed 
with water. Thus, substrate (A) was obtained. 

Substrate (A) was treated in a 2.5 wt% aqueous solution 
of sodium silicate at 30°c for 20 seconds, the plate was washed 
with water, thereby substrate (B) was prepared. 

On the surface of the thus -treated substrate (B) was 
coated undercoating solution <I) having the composition shown 
below and dried at 70°C for 10 seconds . The coating amount after 
drying was 15 mg/m a . 

undarcoat i ng So l ution (I) 

Polyvinyl benzoic acid (Mw: 42,000) 0.3 g 

Methanol 100 g 

Water 1 g 

The same photosensitive layer and matting layer as in 
Examples lb to 4b were provided on the substrate. 

Each of the thus-i-prepared photosensitive lithographic 
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printing plates was evaluated as follows. The lithographic 
printing plate was exposed by * metal halide lamp of 3 kW from 
the distance of 1 m for 30 seconds through a step wedge (density 
difference of each step was 0. IS, manufactured by Fuji Photo Film 
Co., Ltd.) . The exposed plate was development processed in PS 
Processor 900U (manufactured by Fuji Photo Film Co. , Ltd.) at 30*C 
for 12 seconds using the developing solution a shown in Table 5b 
below (pH: about 13.0) . Sensitivity was expressed by clear step 
number. The higher the step number, the higher is the 
sensitivity. 

Gradation was the difference between the above clear step 
number in the sensitivity evaluation and solid step number. The 
smaller the value, the higher is the contrast. 

Exposure and development were carried out in the same 
manner as above except that the same developing solution as above 
in which pH was increased or decreased by 0 .2 up and down was used. 
The development latitude expressed the change of solid step 
number due to pH. The smaller the value, the more excellent is 
the development latitude. 

TABLE Sh 

Pevelgpinq Solution a 

D-Sorbxtol S tl wt% 

Sodium hydroxide 1,! wt% 

Triethanolamine/ethylene oxide adduct 0.03 wt% 
(30 mol) 

Wafcer S3, a wt% 
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The results obtained are shown in Table 6b below. 
TABLE 6b 



Example 
NO. 


Fluorine- 
Containing 
Polymer 


Sensi- 
tivity 


Grada- 
tion 


Development 
Latitude 


Example 5b 


Pb-5 


3.0 


4.0 


5.5 


Example 6b 


Pb-6 


3.0 


3.7S 


4.38 


Example 7b 


Pb-8 


3.0 


4.0 


6.5 


Comparative 
Example 4b 


Not 
added 


3.0 


5.0 


8.0 



As is apparent from the results in Table 6b, in Examples 
5b to 7b, enhancement of high contrast and excellent development 
latitude could be obtained without lowering the sensitivity even 
if the support and the developing solution were changed. 

A positive type photosensitive composition was given 
image-forming property of high contrast, satisfying antihalation, 
safalight tolerance and development latitude without decreasing 
the sensitivity by the addition of a specific fluorine-containing 
polymer. 

Synthesis examples of the third fluorine-containing 
polymers and examples are described below but the present 
invention is not limited thereto. 

synthesis qxftMFT.fi f r 

Thirty parts by weight of fluorine-containing monomer 
<A-2) , 10 parts by weight of methyl methacrylate (hereinafter 
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abbreviated to MMA) , 15 parts by weight of hydroxyethyl 
math aery late (hereinafter abbreviated to HEMA) , 10 parts by 
weight of i -butyl methacrylate (hereinafter abbreviated to 
i-BuMA) , and 150 parts by weight of methyl isobutyl ketone were 
charged in a glass flask equipped with a stirrer, a condenser and 
thermostatic property, and 0.4 parts by weight of azobisiso- 
butyronitrile (hereinafter abbreviated to AIBN) as a 
polymerization initiator, and 0.3 parts by weight of lauryl- 
mercaptan as a chain transferring agent were added to the flask 
under refluxing with introducing a nitrogen gas. After the 
content in the flask was refluxed for 7 hours, the polymerization 
was terminated. Molecular weight calculated in terms of 
polystyrene by gel permeation chromatography (GPC) was 10,200. 
SYMTHESTS KXftMPTflg 2c TQ 4c 
Polymers shown in Table lc were synthesized in the same 
manner as in Synthesis Example lc. Comparative polymer was also 
synthesized in the same manner. 
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Fluorine- 
Containing 
Monomer 
(weight part) 


Copolymer 
Component 


Molecular 
Weight of 
Copolymer 


Synthesis 
Example lc 


A-2 
(30) 


MMA/HEMA/i -BuMA 
— (10/15/10) 


10,200 


Synthesis 
Example 2 c 


A-19 
(20) 


. MMA/i-BuMA 
(10/20) 


16,300 


Synthesis 
Example 3c 


A-22 
(10) 


MMA (40) 


9,000 


Synthesis 
Example 4c 


A-31 
(30) 


MMA/HEMA/i -BuMA 
(20/10/15) 


10,000 


Comparative 
Polymer- 


Monomer 
shown 
below 
(20) 


MMA/i-BuMA 
(60/20) 


11,000 



PQlVmer Of Conroarafciva P.vaw^l^ 



CHpCHCO0C a H 4 NSO a CgF, 7 
C 3 H 7 

EXAMPL E l a TO 4c AND comparat t vb p x ampi.es ^ ^ ?r 
An aluminum plate <JIS A 1050) having a thickness of 
0.24 mm was subjected to brush-graining treatment with applying 
to the aluminum surface a suspension of pumice[stone]having an 
average particle size of about 2.1 um and water using a rotating 
brush shown below. The first brush was , hair length : 100 mm, hair 
diameter: 0.95 mm, and density: 70/cmS and the second brush was , 
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hair length: 80 mm, hair diameter: 0.295 mm, and density: 670 /cm*. 

The rotation rate of brush rolls-was 250 rpm respectively. After 
brush-graining, the plate was thoroughly washed with water, 
etching was effected by immersing the plate in a 10% sodium 
hydroxide aqueous solution at 60°C for 25 seconds, the plate was 
further washed with flowing water., then washed with a 20% nitric 
acid aqueous solution for neutralization followed by washing with 
water. Under the condition of V* of 12.7 V using alternating 
waveform electric current of sine wave, the plate was subjected 
to electrolytic surface roughening treatment in a 11% nitric acid 
aqueous solution by the quantity of electricity of anode of 
160 C/dm 2 . The surface roughness determined was 0.50 Jim <Ra) . 

Subsequently, the plate was immersed in a 1% sodium hydroxide 
aqueous solution at 40*C for 30 seconds, then immersed in a 30% 
sulfuric acid aqueous solution and desmutting treatment was 
performed at 60°c for 40 seconds . Then, the plate was anodically 
oxidized by direct current in a 20% sulfuric acid aqueous solution 
at electric density of 2A/dm a so as to reach the oxide film amount 
of 1.6 g/m a , and the plate was washed, thereby a substrate was 
prepared . 

Underrating solution (I) having the following 
composition was coated on the surface of the-thus treated support 
and dried at 80"C for 30 seconds. Thus, the support (A) was 
prepared. The coating amount after drying was 5 zng/m*. 
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Ondofflftafcing Solution (T1 

fl-Alanine 0.05 g 

TEA-HCl 0,05 g 

Methanol 40 g 

Pure water 60 g 

The photosensitive solution shown in Table 2b below was 
coated on the support (A) by rod coating in an amount of 12 ml/m 1 , 
dried at 100°c for 1 minute, thereby a photosensitive lithographic 
printing plate was obtained. Dry coating amount was 1.15 g/m a . 
For shortening vacuum contact time, a matting layer was provided 
as disclosed in JP-B-61-2S985 . 

TABLE 2a 
Photosensitive tolnH/w 
Esterified product Of l,2-diazonaphth©quinone-5- 0.8 g 
sulfonyl chloride and pyrogallol /acetone resin 
(disclosed in Example 1 in U.S. Patent 3,635,709) 
Cresol /formaldehyde novolak resin (meta/para ratio 1,2 g 

of 6/4, weight average molecular weight: 8,000) 
Phenol /p-cresol/ formaldehyde resin 0.3 g 

(phenol/p-cresol ratio: 55/45, 
weight average molecular weight: 8,000, 
remaining monomer ratio: 0.5% 
Phenol /formaldehyde novolak resin (weight 0.2 g 

average molecular weight: 15,000) 



Poly [N- (p-aminosulfonylphenyl ) acryl amide -co- 0.4 g 

n-butyl acrylate-co-diethylene glycol 

monomethyl ether methacrylate] 

(molar ratio of eaeh monomer is 40/40/20, 

weight average molecular weight: 40,000, 

number average molecular weight: 20,000) 
p-Octylphenol/formaldehyde resin 0.02 g 

(disclosed in U.S. Patent 4,123,279) 
Naphthoquinonediazido-l,2-diazido-4- 0.02 g 

sulfonic acid chloride 
Tetrahydrophthalic anhydride 0.16 g 

Benzoic acid 0.02 g 

Pyrogallol 0.05 g 

4 - [p-N , N-bi s ( E thoxycarbonylmethyl ) aminophenyl ] - 0.07 g 

2 , 6-bis ( triehloromethyl) -s-triassina 

(hereinafter abbreviated to triazine A) 
Dye represented by formula (A) 0.007 g 

A dye obtained by replacing the counter anion of 0.045 g 
Victoria Pure Blue BOH (manufactured by Hodogaya 

Chemical Co., Ltd.) with 1-naphthalenesulfonie 
acid 

F176PF 0.02 g 

Fluorine-containing polymer (see Table 3c) 0.03 g 

MEK/l-methoxy-2-propanol = 15 g/10 g 
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Dve represented by formula fAl^ 



CH 3 0 



CH=CH-C-CH 2 -C-CH=CH- 




OCH3 




OH 



Each of the thus-prepared photosensitive lithographic 
printing plates was evaluated as follows. 

The lithographic printing plate was exposed by a metal 
halide lamp of 3 kW from the distance of 1 m for 1 minute through 
a step wedge (density difference of each step was 0.15, 
manufactured by Fuji Photo Film Co., Ltd.) . The exposed plate 
was development processed in PS Processor 900V (manufactured by 
Fuji Photo Film Co. , Ltd.) at 30*C for 12 seconds using an aqueous 
solution having a molar ratio of S±O a /KgO of 1.16 and SiO, 
concentration of 1.4%. Sensitivity was expressed by clear step 
number. The higher the step number, the higher is the 
sensitivity. 

Gradation was the difference between the above. clear step 
number in the sensitivity evaluation and solid step number. The 
smaller the value, the higher is the contrast. 

Defoaming property was evaluated by spontaneously 
dropping 200 ml of a coating solution into a 50 ml of a coating 
solution under normal pressure, and the time until the foam 
generated at room temperature vanished was evaluated using a 
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foaming tester. 

The results obtained ate shown in Table 3c below. 



TABLE 3e 



Example 
No. 


Fluorine - 
Containing 
Polymer 


Gradation 

- 


Defoaming 
Property of 
Coating 
Solution 
(the time 
until foams 
vanish) 


Example lc 


Synthesis 
Example lc 


5. 5 


5 min 


Example 2c 


Synthesis 
Example 2c 


5.0 


7 min 


1 Example 3c 


Synthesis 
Example 3c 


5.5 


6 min 


Example 4c 


Synthesis 
Example 4c 


5.5 


5 min 


Comparative 
Example lc 


Polymer of 
Comparative 
Example 


6.0 


10 min 


Comparative 
Example 2a 


Not added 


6.5 


8 min 



As can be seen from the results in Table 3c, the 
photosensitive printing plate in Examples lc to 4c are high 
contrast and excellent in defoaming property. 

A positive type photosensitive lithographic printing 
plate showing image-forming property of high contrast and 
excellent defoaming property can be obtained by the addition of 
the third fluorine -containing polymer. 

The present invention is described with referring to 



examples using the fourth fluorine-containing polymers but the 
present invention is not limited thereto. 
Synthesis of Fluorine-Containing Polymer 
SYNTHESIS EXAMPLE Id 

A polymer was prepared as follows. Forty-six point six 
(46.6) grams of 2- (perfluorooctyj.) ethyl acrylate, 28.8 g of 
N-(4-sulfamoylphenyl)methacrylamide, 18.9 g of n-nonyl 
methacrylate , and 180 g of dimethyl acetamide were put in a three 
necked flask having a capacity of 500 ml and the content of the 
flask was stirred under nitrogen atmosphere with maintaining the 
temperature at 65 Q C. Three point seven three (3.73) grams of 
2,2'-azobis{2,4-dimethylvaleronitrile) was added thereto and 
stirring was continued. Pour hours after the addition of 
2,2'-azobis (2,4-dimethylvaleronitrile) , the temperature was 
raised to 68°C and maintained that temperature for 1 hour. After 
termination of the reaction, the temperature was lowered to room 
temperature and the reaction mixture was poured into 400 ml of 
water. The solid precipitated was filtered and dried. 

Yield: 32.5 g. The solid obtained was revealed to be a 
high molecular compound having a weight average molecular weight 
Of 23,000 by GPC. 

SYNTHESIS EXAMPLES 2A ANT) 

Polymers as shown in Table Id below were prepared in the 
same manner as in Synthesis Example Id. A comparative compound 
(polymer) was also prepared in the same manner. 
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SYNTHESIS EXAMPLE 4d 
Preparation of Spani t ic Copolvfter 1 

Thirty-one point zero (31.0) grams (0.36 mol) of 
methaerylic acid, 39.1 g (0.36 mol) of ethyl ehlorof ornate, and 
200 ml of acetonitrile were added to a three necked flask equipped 
with a stirrer, a condenser and a dropping funnel having a capacity 
of 500 nil, and the mixture was stirred with cooling in a ice water 
bath. To this mixture was dropwise added 36.4 g (0.36 mol) of 
triethyl amine by means of a dropping funnel over about 1 hour. 
After termination of dropwise addition, the ice water bath was 
taken out and the reaction mixture was stirred at room temperature 
for 30 minutes. 

To this reaction mixture, 51.7 g (0.30 mol) of p- 
aminobanzenesulfonamide was added and the mixture was stirred at 
70°C in an oil bath for 1 hour. After completion of the reaction, 
the mixture was poured into 1 liter of water with stirring the 
water, and stirring was continued for 30 minutes. The mixture 
was filtered and precipitated product was taken out, this 
precipitated product was made slurry with 500 ml of water. The 
slurry was filtered, the obtained solid was dried, and white solid 
of N-(p-aminosulfonylphanyl)met*»acrylamide was obtained {yield: 
46.9 g) . 

Pour point six one (4.61) grams (0.0192 mol) of N- te- 
am! no sulfonylphenyl) me thaeryl amide, 2,94 g (0.0258 mol) of ethyl 
methacrylate, 0.80 g (0.015 mol) of acrylonitrile, and 20 g of 
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N,N-dimethylacetamide wore added to a three necked flask equipped 
with a stirrer, a condenser and stropping funnel having a capacity 
of 20 ml, and the mixture was stirred with heating at 65 *C in a 
hot water bath . To the mixture was added 0 . 15 g of. V-65 (a product 
of Wako Pure Chemical Co. , Ltd.) and the mixture was stirred in 
nitrogen atmosphere for 2 hours with maintaining the temperature 
at 65°C. Further, a mixture of -4.61 g of N- <p-aminosulfonyl- 
phenyDmethaerylamide, 2.94 g of ethyl methacrylate, 0.80 g of 
acrylonitrile/ N,N-dimethylacetamide and 0.15 g of V-65 was 
dropwise added to this reaction solution by means of a dropping 
funnel over 2 hours . After termination of the dropwise addition , 
the reaction mixture was stirred for further 2 hours at 65°C. 
After completion of the reaction, 40 g of methanol was added 
thereto and cooled. The mixture obtained was put in 2 liters of 
water with stirring the water and stirring was continued for 30 
minutes. The precipitated product was filtered and dried, 
thereby IS g of white solid was obtained. This copolymer 1 was 
found to have a weight average molecular weight {polystyrene 
Standard) of 53,000 by gel permeation chromatography. 
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Pi-operation of fillhfttrate 

An aluminum plata (quality of material 1050) having a 
thickness of 0.30 mm was washed with trichloroethylene and 
degr eased, then subjected to brush-graining treatment using a 
nylon brush and a suspension of 400 mesh pumica: stone\and water f 
and the surface of the plate was_±horoughly washed with water. 

The etching was effected by immersing the plate in a 25% sodium 
hydroxide aqueous solution at 45°C for 9 seconds, the plate was 
further washed with water, then further immersed in a 20% nitric 
acid aqueous solution for 20 seconds followed by washing with water . 

The etching amount of the grained surface at this time was about 
3 g/m 2 . The plate was anodically oxidized by direct current with 
a 7% sulfuric acid aqueous solution being an electrolytic solution 
at electric density of 15 A/dm 3 . The oxide film obtained was 
3 g/m 2 . The plate was then washed with water and dried. 
Undereoating solution having the following composition was coated 
on this aluminum plate and dried at 90°C for 1 minute. The coating 
amount after drying was 10 mg/m a . 
Undereoating Solution 

fi -Alanine 0.5 g 

Methanol 95 g 

Water 5 g 

Further, the plate was treated with a 2.5 wt% aqueous 
solution of sodium silicate 30°C for 10 seconds. Undereoating 
solution . having the following composition was coated on this 
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aluminum plate and dried at 80°C for 15 seconds, thereby a 
substrate was obtained. The coating amount after drying was 

15 mg/m z . 

tlnriogaoafcing Solution 

The compound shown below 0.3 g 

Methanol 100 g 

Water 1 g 



6 - ■ 6, 



COOH 'CHaN*EfcCT 



Molecular weight: 28 , 000 

EXAMPLE Id 

The following photosensitive solution 1 was prepared. 
This photosensitive solution 1 was coated on the above-prepared 
substrate in a coating amount of 1 .8 g/m* to obtain a lithographic 
printing plate. 
Photosensitive solution 1 

Fluorine-containing polymer (Pd-6) 0.03 g 

Specific copolymer 1 0.75 g 

m-Cresol/p-cresol novolak resin 0.25 g 

<m/p ratio: 6/4, weight average molecular 
weight: 3,500, 0.5 wt% of unreacted cresol 
was contained) 

p-Toluenesulfonic acid 0.003 g 



Tetrahydrophthalie anhydride 0.03 g 

Cyanine dye A (having the following structure) 0.017 g 

A dye obtained by replacing the counter ion of 0.015 g 
victoria Pure Blue boh with 1-naphthalenesulfonic 
acid anion 

Megafac F177 (fluorine-based nonionic 0.05 g 

surfactant, manufactured by-Dai nippon 
Chemicals and Ink Co., Ltd.) 

y-Butyrolactone 10 g 

Methyl ethyl ketone 10 g 

l-Methoxy-2-propanol 1 g 

Cyanine Dye A 

-O-scy 

The developing stability against scratch of the 
lithographic printing plate obtained was evaluated. The results 
obtained are. shown in Table 2d below. 
Pavel OPi no Stability M^tn^ t Scratch 

The lithographic printing plate obtained was exposed 
using a semiconductor laser having output of 500 mW, wavelength 
of 030 nm and beam diameter of 17 urn (l/e a ) , at main scanning rate 



of 5 m/sec. The scratching test was effected using a continuous 
load-scratching tester model SB 62 (manufactured by Shinto Kagaku 
Co. Ltd.) by sticking a No. 5 filter paper manufactured by Mvan tec 
Toyo Co. , Ltd, on the square flat surface of 1 cm* of the scratch 
jig which makes in contact with the plate, applying 100 g of load 
thereto r and effecting scratching_at a rate of 6 cm/ sec, and then 
developing the plate using a developing solution DP-4 (dilution: 
1/8, manufactured by Fuji Photo Film Co, , Ltd. ) . The evaluation 
was based on the following criteria: 

C: Photosensitive film at the part scratched was completely 
dissolved. 

B: Photosensitive film at the part scratched was partially 
dissolved. 

A:. Photosensitive film at the part scratched was not dissolved 
at all. 



TABLE 2d 



Example Mo. 


Developing Stability 
against Scratch 


Example Id 


A 


Example 2d 


A 


Example 3d 


A 


Comparative 
Example Id 


C 


Comparative 
Example 2d 


c 
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m frn>T.EB OA MID 3d. COMPARATIVE EXAMPLES Id AMD 2d 

Lithographic printing plates were prepared in the same 
manner as in Example Id except for using fluorine-containing 
polymers Pd-2, Pd-5, Rd-1 and Rd-2 were used in place of Pd-6. 
The developing stability against scratch of each of the 
lithographic printing plates obtained was evaluated in the same 
manner as in Example Id. The results obtained are shown in Table 
2d above. 

It can be seen from the results in Table 2d that developing 
stability against scratch before development is conspicuously 
improved by the addition of the specific polymer. 

By the use of the fourth fluorine-containing polymer of 
the present invention, a positive type photosensitive composition 
for infrared laser for direct plate-making which is excellent in 
handl ability can be obtained. 

While the invention has been described in detail and with 
reference to specific examples thereof, it will be apparent to 
one skilled in the art that various changes and modifications can 
be made therein without departing from the spirit and scope 
thereof . 
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